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Alloys for Bearing Metals. | 
| To THE EpDITOR OF THE RAILROAD GAZETTE: 

# | i bave found most desirable for driving-box linings 1 Ib. of | 
gmeeh | tin to 8 Ibs. Lake copper or bolt copper. I have found by 
| experience that Baltimore and also the Arizona coppers have 
| something in their nature that injures them for bearing pur- 





FRIDAY, MAY BI. 
—_ . - pores. For connecting rod brasses the metal should bea 


CONTENT Ss. little barder and I have found that one pound of tin to every 


6% poands of copper makes the best connecting rod bearing 
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The Theory of the Masonry New Pusiications 360) 


Se ee ee 353 | ote of the metal; it should be melted at the Jowest 
“ Locomotive, Canadian Pe GENERAL RatLeoap News: | possible heat. My method is to weigh my copper and tin, 
aeine.. eoccesecce sess ces OP ! FY Fy 
The Improved Forney Car Seat 355 | Meetings and Announcements. 364 have the crucible clean, put the copper in the pot aud the 





Kighteen-inch Shaping Machine 357 meme Tepes sts 20-5 osaaancens 365 po; mm the furnace and heat it till it becomes a very light 
ONTRIBUTIONS ? altewien. A yi3 ed. Then I put in a pound or two pounds of tin, that 


| will help the copper to melt. Iam always careful not to let 


the furnace get any hotter than it is when I put the first part 
_,., | of the tin in, When the copper is all melted I put the rest of 
or the tin, in and if making driving box brasses add one ounce 
F. W. Dean’s Supplementary ‘7 | of zine for every eight pounds of copper, and if connecting 


Paper the Strong Loc« . f Results with Secondar , > 
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Expansion of Timber Duc to |lbs. of copper. The zine is used for a flux to make the | 
EprroriaLs : the Absorption of Water.... 356 | np ctinge alten . ; 

Double Strength Culvert Pipe | castings sound. It assists the copper and tin to amalgamate. 
Block Signalingin England,,.. 3584 The Stanford Track Drill...... 57 To put the zinc in tbe crucible use a long jawed pair of tongs, | 
Rents Sein Se (PE. . «-.. + Se | Cover Stones for Box Culverts. 7 | warm the zinc in the furnace, and then plunge it to the bot- | 
Alloys of Metal........... 359 | Forced’ Draft... ......0..ccccee BT | = ‘ . . 
April Accidents... ............. 59) Train Accidents in April...... 31 | tom of the pot and stir well. The most particular part is 


The Cost of Tracklaying...... — | the pouring of the mold. It suould be very clean, as any | 





EprrortaL Nores........ 458, 360! Rotary Engines,.............. ul — - * . 
: loose sand that may remain in the mold will float up with 
_— <> ieee eer ae tak ~~ | the metal, and perhaps enter and join with the metal; or 
Contributions. | anyway it will make a bad skin on the casting that will dull 


| the tools, and if you don’t take a very deep chip you are apt | 
to leave a fine mixture of sand and metal, imperceptible to | 
| the eye, that will cause friction in the journal. Be very care- | 
| ful not to pour the metal too hot, for it will expand in cool 
ing and leave the casting spongy. Tbe metal should not be | 
poured until a skin forms on the top of the pot after it has | 
* ‘ : Y | been taken out of the furnace. But don’t let it sit too long | 
the “West Shore,” viz: the six-hole, three-tie pattern, iS| without stirring it. I bave tried all of the patent bearing | 


about perfect. The writers of those articles seemed 8°! metals cn the market, but I believe there is nothing beats 
well pleased with the results of their observations that it is | this gor good service: For driving brasses: 


too bad to say anything of a disparaging nature, for as they | 
leave the matter nothing more seems to be needed in the line 
of improving the joint fastening. The growth of the joint | Zimc.................ccceek cece ek cence teen eee ence tee eeeees 1 oz. 
fastening seems to be somewhat stunted just now, and it is| For connecting rod brasses: 


Rail Joints. 





To THE EpItoR OF THE RAILROAD GAZETTE: 

A recent article in your paper and also one in the Kngi- 
neering News seem to convey the idea that so far as fish 
plates for joint fastenings are concerned, the one adopted by 





out permission from C, and so on. Practically, thus the 
section from 1«to2b is considered and spoken of as B’s 
section, though its entrance signals are physically worked by 
A. All out-door signals are put up to danger as soon as the last 
vehicle with tail-board or tail-lamps complete has passed 
them. This is the general method of working throughout 
England. Now we come to varieties of practice. 

On the best roads, supposing the first train has left A, and 
another is waiting to follow, the signalman at B may not 


| electrically “clear back” to A until the last vehicle of the 


first train has passed the home signal at B (2h), at least two 
or three hundred yards. This is the most complete and sat- 
isfactory form of absolute block working and exists in virgin 
purity only on the Great Northern, Caledonian and one or 
two other lines, 

Moreover, on most lines this ‘‘ clearing back” does not of 
itself authorize A to send on the next train without having 
again given the *‘ be ready” signal for it to B, and having 


| hud it accepted by B, It will be noticed that with the elec- 


tric, as well as with the outdoor signals, the normal state of 
the line is thus “ block,” and A has to ask B each time be- 
fore he allows a train to pass on. This system of working 


| may be termed “absolute outdoor and electric block,” and 


practically insures great safety, because two signal men have 
to make a mistake in order to organize an accident, 
or at any rate one signalman bas to make three 


| separate mistakes. No system can absolutely over- 


come human fallibility, but this comes near to it. 


| As, however, the long distance which the train had to be 
| past B’s home sigual before he might clear back was found 


in practice to cavise unnecessary delay, some roads only 
instruct that the signalman at B may give back “* line 
clear” to A, and may accept A’s “ be ready” signal as 
soon as the last vehicle of the first train with tail boards or 
tail Jamps has passed the home signal at B. ‘Vhe disadvan- 
tage is this: that, supposing the train breaks down only just 
at the moment that its last vehicle has passed B’s home sig- 
nal, B may yet ‘‘ clear back” to A and may accept the **be 
ready,” and thus the driver of the second train has only the 
thickness of the home signal post (2) to protect him against 
running into the first train—it being always borne in mind 
that the distant signal (1) may be passed when at danger, 
being ovly a repeater to the h»me signal—while at nigbt, 
when the risks are greatest, it shows just the same red light 
as the home. 











difficult to tell in which direction it will start next. Perbaps | Copper 6% lbs.; This disadvantage is aggravated where, as on a few lines, 
the plates should be extended along the rail indefinitely and | ZiNav titties tee seen Fel |}a system of electric working still exists which may be de- 
more holes introduced. A further extension of the plates | ~ «| Seribed as ** permissive electric and absolute out-door block,” 


might assist the joint. Perhaps the *‘ Fisher Bridge” joint | 
should extend over more ties. The bridged joint is fully | 
equal to the ** West Shore.” | 

But in both the above cases the rail ends are from 0 to }; 
of an inch apart. There seems to be no bridge for the wheels 
to pass over this ope.ing between the rails. There is where 
the mischief lies, and no rail joint, either bridged or fished, 
ean be more than a partial success until the passing wheels 
have solid metal to roll on from rail to rail. 

Go to the men whose daily duty it is to raise low joints, 
and.ask them if the ‘‘ West Shore” fastening has actually 
deprived them of work. Ask the supervisors who keep 
run of such matters if 60 per cent. of all track work is 
spent in raising low joints or low centres. When the track 
foreman can honestly tell you that he raises no more joints 
than centres in all his summer’s work, then and not till then 
is the joint up to the standard. 

A. D. BLACKINTON. 








Mica as a Lubricant. 


NEw York, May 24, 1889. 
To THE EpIToR OF THE RAILROAD GAZETTE : 

Ido not want you to think that I am endeavoring to pro- 
mote any scheme of mine im addressing you, but I cannot re- 
sist saying that the use of mica, ground by the cyclone pul- | 
verizer, as a Jubricant, is assuming very great importance in 
connection with railways. The managers of acyclone plant, 
which has been erected at Denver for the New Mexico Mica 
Mining Co., have ground mica to such an excessive fineness 
that the tests of the material as a lubricant have been very 
successful. A letter, which I have just received from Den- 
ver, states that on the Rock Island Road the mica experi- 
ment was very satisfactory. They cvoled off journals that 
came in heated, by applying mica, and the agent reports 
that one which came in very hot was sent forward as soon 
as the mica lubricant had been applied. The train dis- 
patcher received reports from different stations on the road 
that it had cooled off and was ruoning all right. The ex- 
periments that have been made with mica lubricant and 
mica dope have been successful. The one was made with 
crude oil and mica, and the other with mica and the resid- 
uum from the wells, being a very much cheaper grade of 
oil. The officials of the Union Pacific and of the Denver & 
Fort Worth roads have applied for the privilege of a test. 

It will be curious if this singular mineral sbould be found 
to be a lubricant, to serve so useful a purpose as that of a 
substitute for that crudest of devices, a huge clot of waste 
saturated with oil. If you are desirous of pursuing this 
matter further, Mr. S. M. Allen, at Denver, would no doubt 
furnish further particulars. ERAstTus WIMAN. 
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Distant, Home, Starting. Advanced. 
la, 2a. 3a, 4a. 








— i _viz., where no ‘‘be ready” signal is used, and where the 
English Practice in Block Signaling. signalman at B ‘‘ clears track” to A immediately that a train 
nnimewens arrives, and thereupon A is allowed to send the next train 
Lonpon, May 7, 1889. on at once, without giving or receiving acceptance of the 
TO THE EDITOR OF THE RAILROAD GAZETTE : | ** be ready” signal. 

A correspondent in your issue of March 15 asksa very| ‘To obviate this danger, and at the same time to prov.de a 
pertinent question as to English practice with regard to | fairly safe system of working, a compromise has been e¢f- 
what we call block working, viz., whether a train has to | fected as follows: Should the first train break dowu so that 
havea space always kept between it and the next following | its rear vehicle is only protected by B’s bome signal by a 
train in tbe rear. So little is generally known about this | short distance, or should a train be pulled up ata pla torm 
practice, the most important, in my opinion, of all precau- | under similar conditions, and be standing between the home 
tions for safety (except that of a continuous brake), that I | and starting signals, B may give back to A a special elec- 
venture to describe English methods at some length at the|tric gong signal, “section clear; station (or junction) 
risk of repeating details known to American railroad men. blocked.” In such a case, on some lines, a green signed 





Each station where there are sidings is generally provided 
here with four outdoor signals, which are always now of 
semaphore form. They are (1) distant, @) home, (3 start- 
ing, (4) advanced starting. ({ntermediate stations or sig- 
nal boxes, where no sidings exist, often have no starting or 
advanced signal.) 

The distant alone may be considered as a repeater of the 
home signal. It may be passed when at danger, and has a 
wedge-shaped notch cut out of itto distinguish it by day. 
All the others are absolute stop signals. The “home” pro- 
tects the station ya~d, and is always placed at the rear of 
the platform at which trains pull up; the “starting” shows 
the engineer who has pulled up (stopped at the station), 
whether he may start, i. ¢., whether the section ahead is 
clear; the ‘“‘advanced starting” demands somewhat more 
explanation, which may be given more clearly when we have 
examined the a:tual progress of a train. 

Take first the ordinary working on the principal railways. 
three block stationsshownin cutare A, Band C. A stopping 
train is about to leave A and the line is clear throughout. 
The signalman at A asks, by wire, of B, ‘‘Can you admit the 
train?” B answers yes, by the same number of beats on the 
bell. This operation is termed giving and accepting the ** Bu 
ready” electric signal. The signalman at A lowers his ad- 
vanced and starting signals and then informs thesignalman 
at B that the train has left A. On receipt of this notice, 
called the ‘‘Train entering section” electric signal, B proceeds 
to give the *‘be ready” to C, and so on. if © accepts this 
“be ready,” Blowers his advanced, his starting, his home 
and his distant signals, and as soon as the train leaves his 
station, gives on the wire the “‘ train entering section” signal 
to C, and so on. 

It will be observed that the lowering of the outdoor sig- 
nals at each station is thus morally controlled by the signal- 
man in the next box in advance, although, of course, physi- 
cally they are controlled by the signalman on the spot. Thus 
A lowers no signal without permission from B, nor B with- 








B. 
Distant. Home. Starting, Advanced. 
lb. 2b. 3b. 4b. 


ticket is given by the signalman at A to the driver of the 
second train, who thereby knows that he may proceed to B, 
but will have to keep his train under such control that he 
may be able to stop short of any obstacle at B. Instead of 
the green ticket some lines make the signalman at A show a 
green flag by day, and a green lamp by night, to the second 
driver, and warn him verbally after stopping him, dead. 
Tois working 1s only observed for passenger trains (or for 
one passenger and one goods train), two goods trains being 
allowed to approach without any warning signal. In fogs 
this warning system 1s entirely suspended. 

It will be observed that without some elasticity of this sort 
there would be great delays over long block sections, but 
there can be no question that the Great Northern plan of 
putting up intermediate signal boxes, and thus shortening the 
sections instead of having this special working, is the safer 
though more expensive plan. 

Aud now we come to the use of the advanced starting signal. 
This signal is by no means universal, but its use came about 
in the following manner. It was necessary to have some 
fixed signal in advance of the point where any station s ding 
debouched on the main line, in order to prevent any train 
starting away without a proper fixed signal, and to give the 
signalman in bis cabin (tower) the power to be certain about 
this. Moreover, on lines where the traffic was thick (princi- 
pally scuth of the Thames), it was found necessary to pass 
trains along with great rapidity, and so it was suggested 
that—to take our diagram—it would be safe enough to allow 
the signalman at B, when he could not allow a train to leave 
bis station because C had not ‘given bis “line clear” or ac- 
cepted his ** be ready,” to let the train advance to a signal 
placed in front of the starting signal, and then to give “ line 
clear” back to A and to accept A’s “‘ be ready,” as there 
would be a considerable interval between the tail of the train 
standing at the advance starting signal (40) and the home 
signal (2b). It will be observed that this practically makes 
the signalmau control two trains at once, and in the writer’s 
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Easement Curve Tables and Example of their Application. By Willard Beahan 


opinion it is an objectionable signal, as it really forms each | inferior anthracite coal and isdraughted to steam up a 96 
block section, which ought to be one and indivisible, into | ft. grade 12 miles long. 
two sections controlled by one signal-box. It is perfectly | you illustrated in your issue of January 6, 1888, having 19 
safe at junctions, where it allows a train to puli off a main | in. by 24 in. cylinders and 40 sq. ft. of grate area, running 
line on to a branch, in order to clear the main line, provided, | upon the Erie, work with a pair of 3 in. nozzles. The Strong 
of course, that the signal-box is placed in a good position for | engine No. 1, recently in competition with these engines, 


seeing that the tail vehicle of the train so pulled is well clear | used two 3}¢ in. nozzles. 
engines running out of Scranton use two3}< in. nozzles. 

I do not think that the fact stated in your note, viz., that | What, then, but great back pressure can be expected? 
the starting signal has to be passed before “‘line clear” is | Anthracite coalon locomotives now-a-days is so poor that 
given back, is at all generally observed in England. Some | this state of affairs must exist, and as far as back pressure is 
lines, however, I regret to say, show a growing tendency to | concerned, anthracite engine cards cannot with justice be 
work up to signals without any warning arrangement, with | compared with those from a bituminous engine. 


of the main line. 


passenger trains, owing to the general adoption of continuous | 


brakes. This iscertainly not keeping to the spirit of the | from an anthracite, link-motion, stay-bolt boiler engine devel- 
“block system,” which consists essentially in keeping an in-| oping continuously 800 to 1,000 horse power at 180 to 250 


terval of space instead of time between trains. 
The importance of the subject must be my excuse for the 
length of this letter. T. C. FARRER. 








F, W. Dean’s Supplementary Paper on the Strong 
Locomotive. 


CAMBRIDGEPORT, Mass., May 27, 1889. 
To THE EDITOR OF THE RAILROAD GAZETTE: 

Your remarks on my supplementary paper on the Strong 
locomotive, in your last issue, show a complete miscon- 
ception of the purpose of the paper. In the first 
place, you treat it asif it were one by itself, instead 
of anadditional leaf to another paper. It ought not tobe 
read except in conjuuction with the original. The supplement 
sought to give evidence of the correctness of a suspicion that 
No, 444’s (L. V. R. R.) steel valves leaked. It succeeded in 
giving that evidence. I did not care to obtain “show” cards 
from the Strong engine because the object was to compare 
them with certain other ‘‘ every-day” cards which are shown 
in my original paper. 

You appear to object to my computing the amount of 
steam used from the indicator diagrams. Nevertheless that 
is the true way to examine and compare the action of valve 
gears. Nobody supposes that this gives the actual amount 
of water used, as that issome 30 per cent. more. The differ- 
ence is due to condensation of the steam on its way to the 
cylinders, in the cylinders and to priming. The perform- 
ance of the pure function of the valve gear can be best seen 
from the cards. 

Furthermore, you state that the back pressures shown on 
the cards in the supplementary paper are greater than those 
given by other gears, and you think it a pity that I should so 
misrepresent the Strong engine. I very much doubt your 
ability to substantiate your statement. You, in common 


The anthracite locomotives which 


The 19 in. by 24 in. Lackawanna 


Again, I should be surprised to see a set of authentic cards 


revolutions per minute with less back pressure than shown 
by the cards under notice. You will find, that instead of be- 
ing less, it will be nearly twice as much. F. W. DEAN. 








Easement Curves. 


SANTIAGO, Chili, S. A., March 30, 1889. 
To THE EDITOR OF THE RAILROAD GAZETTE: 

The copy of the Railroad Gazette of Feb. 8 has reached 
me here. The article on ‘‘ Transition Curves,” E. A. Giese- 
ler, was réad with interest. As my number of the Gazette 
containing the first part of his paper went to another ad- 
dress I cannot closely follow his discussion, Having {had 
a little experience in the computation, arrangement and 
field application of these curves, I wish to ask if it is 
not better to compute them without using the calcu- 
lus? Each railroad system using such transition or ease- 
ment curves (the latter term seems to me the better one) 
will desire a table differing from other roads having different 
alignment. Again, shall we not need for the same company 
different tables for maintenance of way than for location 
work? Usually in the former case the tangents need shift- 
ing, in the latter case the tangents remain the same, usually, 
while the curve is thrown in towards its centre. The method 
of computation should therefore be such as to be 
as readily understood and as easily applied as possible. 
For this reason a trigonometric solution that is not long 
or complicated would be preferable. Let us do pioneer work 
simply. It encourages followers. Mr. Searle’s excellent little 
treatise on the ‘ Railroad Spiral” is the only printed litera- 
ture, to my knowledge, in common circulation on the sub- 
ject. It is fully time the theory and method of using these 
curves be familiar to others than college professors and stu- 
dents of the more untried problems. Use the calcuJus when 
it serves the purpose better, never use it before. To se write 


Unless Mr. Gieseler’s article is entirely misunderstood by 

me his method is an offset method. We cannot take time for 

any offset method of curve running unless entirely unavoid- 

able. These comments are not to be considered as un- 

friendly ones. He is writing tersely upon a topic on which 

light is badly needed. I prize the paper, and ask can he not 

get a more ureful result by a plainer path 7 

With the hope of giving what aid I can, I inclosea copy 

of an easement curve table computed last year by me for the 

Missouri Pacific Railway, whose employé I then was. The 
computation was made in a locating camp in spare hours by 
the engineers of that field party, Messrs. J. G. Jennings, J. 

E. Read, A. S. Nye, Jr., ard myself. We then used 
it in locating for several months. The compu- 
tation was trigonometric. It was not tedious or heavy. 
It was a little knotty at times. Through the 
kindness of William Hood, Chief Engineer Southern 
Pacific Railway, I had some months previously received a 
copy of the ‘‘tapering curves” used by him. This inclosed 
table 1s directly due to his aid to me,and I claim no credit 
whatever save the arrangement of table. I had to re-com- 
pute his table for the Missouri Pacific, for we used 50 ft. 
stations on curves, and as our curves seldom exceeded a 6 
degree we wanted a longer easement. The arrangement of 
this inclosed table I think better, and the nomenclature bet- 
ter. It is more compact and very readily understood. 
It was and is my wish to do something to aid in bringing 
into general use these easement curves. To me they seem a 
valuable betterment. My experience leads me to think they 
add about 1 per cent. to the cost of location work. Mine is 
purely a deflection method. All the angles are shown neces- 
sary to set up on any point on any easement, backsight to 
any other point on that easement and put in any third point. 
The example given is merely explanatory. 

Tc any railroad company wishing to use this form of table 
I will gladly give the right todo so, It is copyrighted, so as 
to be mine to give away, and not mine to buy from an enter- 
prising printer. To Mr. Butts, for insertion in his field book 
for location engineers, itis available at any time. It was 
my purpose to write, before this, a paper for the St. Louis 
Engineers’ Club, explaining and giving in full my way of 
computing these curves. My present duties too fully occupy 
my time to permit this. 

When railroad engineers more clearly understand ease- 
ment curves, we shall be better prepared to discuss them. 1 
think we shall then use them more. Of this we can better 
judge later. Says one gentleman, waose opinion we all 
prize: ‘‘ They are an excellent thing; would put them 
in on maintenance were it not for the expense. I dislike 
tables. Can you not formulate or even memorize them?” 








with all of my critics, ignore the fact that the engine burns 


requires some fortitude. 


Says another: ‘I am not an advocate of easement 
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curves under any circumstances.” 
‘They are all right. I have used them, but could 
not make track men keep them.” Says a fourth: 
‘** Yes, our oldest division was located by a compass set up 
often, and we sharpened or flattened at each set-up. It rides 
easier at ends of curves now than the divisions located since 
with atransit. The middle of the curve is thrown in and 
the track has a flatter curve always, from necessity. I wish 
we could taper curves with a transit as we used to do with 
a compass.” Ihave now given you the judgment of the 
Chief Engineers of four of the leading railroads of the United 
States as expressed to me on tbis subject. Some one is 
wrong. The jewel of consistency does not shine from the 
paragraphs wherein these judgments are grouped. 

Cannot some common ground of comprehension of this 
matter be reached? Are we locating lines for high speeds, 
especially if the curves be sharp and the tangents be short, as 
well as our predecessors did a number of decades ago ? Much 
can now be done on maintenance of old track to remedy this 
bad tendency, accidentally due to a transit field method. 
But the time to properly align a road is prior to grading. 
Our locating is slighted, and we all shirk. Should not the 
west learn from the east, through ‘the latter’s paid-for experi- 
ence / WILLARD BEAHAN. 


Says a third: 








An Error in A Common Theory of the Masonry Arch, 


By Ira O. BAKER, PROFESSOR OF CIVIL ENGINEERING, 
UNIVERSITY OF ILLINOIS. 

Numerous theories of the masonry arch have been pro- 
posed from time to time, which vary greatly in the funda- 
mental principle involved. Unfortunately, the underlying 
assumptions are not usually stated, and, as a rule, the theory 
is presented in such a way as to lead the reader to believe 
that each particular method ‘‘is free from any indetermin- 
ateness, and gives results easily and accurately.” ‘Ihe 
writer is of the opinion that no theory can claim to be 
any more than an approximation. In the present state of 
our knowledge every theory of the masonry arch is approxi 
mate, owing to the uncertainty concerning the amount and 
distribution of the external forces, to the indeterminateness 
of the position of the true line of resistance, to the neglect 
of the influence of the adhesion of the mortar and of the 
elasticity of the material, and to the lack of knowledge con- 
cerning the strength of masonry; and, further, the strains 
are indeterminate owing to the effect of variations in the 
material of which the arch is composed, to the effect of im- 
perfect workmanship in dressing and bedding the stones, to 
the action of the centre—its rigidity, the method and rapid- 
ity of striking it—to the spreading of the abutments and to 
the settling of the foundations. 

There are not a few who, recognizing the imperfections 
and limitations of all the theories, refuse to be guided by 
them and rely wholly upon empirical rules derived from ex- 
isting structures: but there is no branch of engineering prac- 
tice that can be made to conform to strict mathematical anal- 
ysis; and the above indictment of the theory of the masonry 
arch would seem much less severe if it were compared with 
that which might be brought against almost any branch of 
engineering practice—as, for example, the analysis of the 
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THE THEORY OF THE MASONRY ARCH, 


strains in a bridge truss. The theory of the masonry arch, 
if its limitations are steadily borne in mind, and if its princi- 
ples are properly applied, may be of great value in studying 
existing structures with a view of deriving rules for further 
practice. Itis only by modifying theory as indicated by 
practice, and changing practice to accord with improved 
theory, that we can ever arriveat anything like perfect prac- 
tice. 

The writer has no intention to enter here upon a discussion 
of the several theories, or of even one of them, but desires 
only (1) to point out what he believes to be a serious and 
common error in the application of theory, and (2) to explain 
a precaution to be taken in using existing structures for 
guides in future construction. 

In finding the strains in a masonary arch it is frequently 
assumed that the semi-arch, as in fig. 1, for example, is held 
in equilibrium by the three forces 7, W, and R; T being the 
resultant reaction of the right-hand half of the arch upon 
the left-hand half, W the resultant of the external forces act- 
ing on the arch, and RF the reaction of the springing joint. 
For reasons not necessary to state here, it is usually assumed 
that T is horizontal and applied at the upper extremity of the 
middle third of the crown joint, and that F is applied at the 
inner end of the middle third of the springing joint. The 
external forces are assumed to be vertical. 

The position of the centre of gravity of the load on the 
semi-arch (including its own weight) is computed, and the 
position of W is laid down on the drawing of the arch. In 
fig. 1, TJ and W intersect in y, which, from well known prin- 
ciples, must also be a point in the line of action of R; and, 
therefore, a line from gy to} determines the direction of R. To 
tind the amount of 7 and R, lay off W, in the force diagram, 
verticaliy from O to 5,and draw a line, PO, through 0 
parallel to T, and also one through 5 parallel to y }; then 
PO=T,andP5=R. 

Complete the force diagram by dividing the line 0 5 to 
correspond to the load on the several voussoirs, and connect- 
ing each point of division with P. To draw the line of resis 
tance, from the point d, in the diagram of the arch, where 7 
and w, intersect, draw aline d c,, parallel to P'1 of the force 


diagram, and c,, where this line intersects the first joint, is ; 


the centre of pressure on that joint; and from the point of 
intersection of dc, and w, draw a line parallel to P 2, and 
c., the point where this line pierces the second joint, is the 
centre of pressure on that joint. The centres of pressure for 
the other joints are found ina similar manner. A line con- 
necting ¢,, C2, C3, etc., the centres of pressure of the several 
joints, is the line of resistance, but is not shown in fig. 1. 

As evidence that the above method of analysis is unreason- 
able, it is only necessary, at the present, to say that many 
structures which stand without any evidence of failure, when 
analyzed by this method appear to be incapable of standing 
fora moment. Experience then gives evidence sufficient to 
prove that the above method of analysis is seriously in error. 

Where is the error? Principally in ficding the value of the 
thrust at the crown. If b, instead of being taken in the joint 
D E, were assumed to be in the next joint lower, the thrust 
would be smaller than as above, and the resulting line of 
resistance would run nearly straight from atob. But, on 
the other hand, if the origin of moments, }, isin a joint 
higher than as shown in fig. 1, the crown thrust will be 
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Fig. 3 


greater, and the corresponding centres of pressure will lie 
closer to the middle of the several jcints. Evidently the 
apparent stability or instability of the arch depends upon the 
assumed position of ). Was the proper position chosen in the 
above method of solution? Probably not, since no analysis 
is reasonable which makes an arch appear to be unstable that 
shows no evidence of weakness. 

Is there a better method? Let us see. To make an analy- 
sis of the strains in a masonry arch, it is necessary to know 
(1) the amount, (2) the direction, and (3) the point of applica- 
tion of the resultant crown thrust. It is almost universally 
assumed, as above, that this thrust is horizontal, and applied 
at the upper extremity of the middle third of the crown 
joint ; but to find its amount various hypotheses have been 
proposed. Probably nineteen-twentieths of those who intel- 
ligently use any theory of the arch employ Moseley’s hy- 
pothesis of minimum crown thrust. This assumes that the 
thrust at the crown isa passive force called into action by 
the external forces ; and that, since there is no need fora 
further increase after it bas caused stability, it will be the 
least possible consistent with equilibrium. If the thrust at 
the crown were less than the value that causes stability, 
some joint vould open at the back ; and a greater thrust is 
inconsistent with the hypothesis. Hence it is necessary to 
find the minimum thrust which, applied at the crown, will 
prevent any joint of a semi-arch opening at the back. 

The half arch shown in fig. 2 is held in equilibrium by (1) 
the vertical forces w,, w., etc., (2) by the horizontal forces 
h,, ho, ete., (3) by the reaction # at the abutment, and (4) 
by the thrust T at the crown. The direction of R is im- 
material in this discussion. Let a and / represents the points 
of application of TJ and R, respectively, although the location 
of these points is yet undetermined. Let 

T = the thrust at the crown; 

a, = the horizontal distance from /) to the line of action of 

w,, X_ = the same for w,, etc.; 
y = the vertical distance from b to the line of action of T ; 
k, = the vertical distance from /) to the line of action of h,, 
k, = the same for h,, etc. ; 

Then, by taking moments about /), we have 

Ty = w, 7, + We. @, + ete., + hy ky +hak,. + ete. (VD 

Hence 


T= + — , (2) 








The joint of rupture is that joint for which the tendency 
to open at the extrados is the greatest. The joint of rupture 
of an arch is analogus to the dangerous section of a beam. 
That no joint may open at the extrados, the thrust at the 
crown must be at least equal to the maximum value of 7 
as determined by equation (2). If the thrust is less than 
this, the joint of rupture will open; and a greater value is 
inconsistent with the hypothesis of minimum crown thrust. 

To illustrate the method of applying these general prin- 
ciples, let us determine the joint of rupture and also the line 
of resistance of the 16-ft. serai-circular arch shown in fig. 3, 
when supporting a bank of earth 10 ft. deep at the crown. 
This arch is the standard form employed on a prominent 
Western railroad. 

The value and position of the components of the external 
forces are somewhat indeterminate. According to Ran- 
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k ine’s theory of earth pressure, the horizontal pressure of 
l+sing | 

earth at any point cannot be yreater than ———-—— times 
1—smn @p 

the vertical pressure at the same joint, nor less than 

1—sin P 

1 + sin Pp 

of repose.* 





times the vertical pressure, — @ being the angle 


If =230 deg., the above expression is equivalent?to saying 
that the horizontal pressure cannot be greater than three 
times the vertical pressure nor less than one third of it. Evi- 
dently the horizontal component will be greater the barder 
the earth spandrel-filling is rammed into place. The condi- 
tion in which the earth will be deposited behind the arch can 
not be foretold, but it is probable that at least the minimum 
value as above will always be realized. Hence we will as- 
sume that the horizontal component is at least one third of 
the vertical pressure; that is to say, hk = }¢ wd /, in which 
w is the weight of a cubic unit of contexte may be as- 
sumed at 100 Ibs.—d the depth of the centre of pressed sur- 
face below the top of the earth filling and / the vertical di- 
mension of the surface. The value and the position of the 
horizontal force acting on the respective sections of the arch 
ring are given in the second double column of the table. 

Assume, as above, that the origin of moments (the centre 
of pressure) for any joint is at a distance from tbe intrados 
equal to one-third of the length of the joint. The co-ordi- 
nates to the several centres of pressure are given in the third 
Ha column of the table. The length of the crown joint is 

.25 ft. The thrust at the crown is assumed, as above, to be 
saatted at the upper limit of the middle third of the crown 
joint. Notice that the several values of x, /, and y are sim- 
ply the differences between two quantities given in the table. 
The last three columns of gaid table contain the partial 
values and also the total value of the crown thrust as com- 
puted by equation (2) above. - 

An inspection of the results in the last column of the table 
shows that the thrust isa maximum for joint 4. A repeti- 
tion of the computations, using smaller divisions of the arch 
ring might show that the absolute maximum occurs a little 
to one side or the other of this jcint; but the uncertamty in 
the data for both the vertical and the horizontal forces is too 
great to justify an attempt at absolute accuracy, and hence 
we will assume that joint 4 is the true joint of rupture. The 
angular distance of this joint from the crown is 45 deg., 
which quantity is termed the «ng/e of rupture. 

Any :ncrease in the assumed intensity of the horizontal 
components increases the computed value of the angle of 
rupture. For example, if the quantities in the oext to the 
last column of the table be doubled, the thrust for joint 7 will 
be the maximum. Probably this condition could be realized 
by tightly tamping the earth spandrel-filling. 

To construct the force diagram, a line B O is drawn to 
scale to represent the maximum thrust, as found in the 
fourth line of the last column of the table. From 0 w, is laid 
off vertically upwards, and from its extremity A, is laid off 
horizontally to the left; then the line from 0 to the left-hand 
extremity of h, (not shown in this particular case) represents 
the direction and amount of the external force F’, acting 
upon the first division of the arch stone, and the line R, from 
B to the upper extremity of F, represents the resultant 
pressure of the first arch stone upon the one next below it. 
Similarly lay off w. vertically upwards from the left-hand 
extremity of h, and then lay off h. horizontally to the left. 
Aline F,, fromthe the upper end of w, to the left-hand 
end of h., represents the resuitant of the external forces 
acting on the second divisions of the arch, and a line R,, 
from the upper extremity of F. represents the resultant 
pressure of the second arch stone on the third. The force 
diagram is completed by drawing lines to represent the other 
values of w,, h,, F' and the corresponding reactions. 

Inthe diagram of the arch, the points in which the hori- 
zontal and vertical forces acting upop the several arch 
stones intersect are marked (/;, (/, etc., respectively, and 
the oblique line through each of these points shows the di- 
rection of the resultant external force acting on each arch 
stone. The line of resistance shown by the solid line is drawn 
by exactly the same process as that explained in fig. 1 above. 

The line of resistance shown in fig. 3 by the dash line was 
determined on the assumption that the external forces were 
vertical; that is to say, the crown thrust was assumed to be 
8,748 lbs., as given in the third line of the third from the last 
column of the table. The line of resistance represented in fig, 3 
by a dotted line was determined on the assumption (1) that 
the crown thrust was 5,990 Ibs. as in the last line of the third 
from the last column of the table and (2) that the external 
forces were wholly vertical; that is to say, the dotted line 
represents the line of resistance according to the erroneous 
method objected to above. 

Concerning the reliability of the method of analysis which 
gives the dotted line for the line of resistance, notice that 
if this were the true line of resistance the arch could not 
stand for a moment, whereas it not only does stand, but car- 
ries without any signs of weakness a heavy railroad traffic in 
addition to the load used in the above computations; and 
further, any reasonable analysis shows that it is extravagantly 
strong. Itis clear then that this method of analysis is seri- 
ously in error. 

The line of resistance shown by the dash line is that ob- 
tained by the common theory of the arch when correctly ap- 
plied. This theory 1s defective in that 1t omits the horizontal 
component of the external forces. This horizontal pressure 
is regarded of the utmost importance in proportioning re- 
taining walls; and yet, astonishing as it may seem, the effect 
of the horizontal component of the earth pressure is 
entirely neglected in the ordinary theory of the arch, The 


* Rankine’s Civil Engineering, p. 320. 








TO FIND THE JOINT OF RUPTURE OF THE ARCH RING SHOWN IN FIG. 3. 
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omission of the horizontal components frequently adds to 
the stability of the arch, but this is not necessarily so. It 
is certainly not scientific to neglect an element of consider- 
able importance, and then apply mathematical analysis to 
determine a result which depends upon partial data. The 
difference between the line of resistance represented by the 
dash line, and that shown by the solid line, is not material 
above the joint of rupture; but below that joint the difference 
is marked, and greatly affects the computed stability of the 
abutment. An inspection of fig. 3 makes this apparent. 

A study of existing arches leads ove to believe that the 
above erroneous method has caused many structures to be 
built extravagantly heavy. For example, an analysis of the 
strains in a standard-form arch culvert (span = 16 ft.) of an- 
other prominent railroad shows that the nominal maximum 
pressure was 54 lbs. per square inch, which is only about 
one eighth or one tenth of the actual load on bridge piers, 
while the actual pressure on the arch is considerably less, 
possibly only half that mentioned above; or, in other words, 
the arch was built of the first-class masonry, composed of 
tne very best limestone, whos? crushing strength in cubes i; 
probably about 20,000 Ibs. per square inch, or the strength 
of slabs is probably about 40,000 lbs. per square inch, 
and the strength of the masonry is probably more that one 
sixth or one seventh as much, or about 6,000 Ibs. per square 
inch; and, therefore, the nomina/ factor of safety is 6,000 
+ 54 = say 100, and the actual factor is still greater. 

Of course there are other features of the problem to be 
taken into account, but they will not materially alter the 
above conclusions, which the writer balieves are substan- 
tiated by many existing arches. The writer does not wish to 
be understood as advocating the lightest arch that can pos- 
sibly be made to do, but he desires to call attention to the 
fact that one of the theories in somewhat common use is 
neither logical nor substantiated by experience. 





Mogul Locomotive, Canadian Pacific. 

The Mogul locomotive illustrated in this issue, was designed 
by Mr. Francis R. F. Brown, Mechanical Superintendent 
of the Canadian Pacific, as a standard for that line. 
Forty of these locomotives bave been built and are in 
operation on various sections between the Atlantic and 
Pacific oceans, and the reports regarding them are very 
satisfactory both in economy of fuel and durability of parts. 
The lucomotives are free steamers, and have short, rigid 
wheels bases. The following is a list of the principal 


dimensions: 
CYLINDERS AND MOTION. 

TOON BIE TERI a osc sascasccacesieasscsesecoese 18 in. * 24 in. 
Distance apart Of Centres...........scseeeeeceeeees 6 ft. ll in. 
Steam ports—length and width.................... 17 in. X Lin. 
Exhaust ports—length and width................. 17 in. x 3 in. 
Diameter of piston TOd............sseeeee.ceccccees 3% in. 
Length of connecting rod...........ccecceceseseees 7 ft. 8 in, 






Journal of connecting rod—length and diameter. 5in. * 4% in. 
NE WON cece tccccackcnocsavcbesevecsibuccece 5% in. 
THIEOW Of GOCOMEFICS. .... 200. sccceccccceces 5% in. 
Lap of valve % in. 
ASR ee 3-16 in. 


Driving wheels, diameter : 1 ft. 9 in, 
Driving wheel tires, thickness............ ........ 3in. 
Driving wheel tires, leading and trailing, flanged 












MI 5/5 ioai insta a Rath hoa} aiat ON See KKM nines a0 5% in. 
Driving wheel tires, main driving, = ee oa aly 6 in. 
Driving axle journals, diameter and length...... 7 in 8 in 
Truck wheels, GlIaMeter..........06 access cseveees 30 in. 
Truck wheels, tires, width and thickness........ 5in. x 24in 
Truck axle journals, diameter and length....... 5in. X 8 in. 
i SO cock cesar cen SeWSCSGe Gewese co-nnisie 14 ft. 6 in. 
Total wheel base of engine........ ‘ 21 ft. 1%i in. 
ONIN OF SIMMIIOB So 6.5.5.00:0 ccc 0 Secenszeces 34 i in. 
Width over frames.. : ft. 2% in. 
Width between tires 4 ft. 5% in. 
C of cylinder to C of aioe — nail a Viet iinet ik evtes 11 ft. 1046 i in, 

LER. 
DR EE NER os ccs cas cineansseschotesses achccuee 11 ft. 54 in. 
Diam. of smallest course outside............. .... 4 ft. 6in. 
pO | DO ere % in. 
Fire box shell, sides, thickne:s..................+. \ in. 
** throat, back and top, thickness... 9-16 in. 
= “« inside, crown and back............ 34 in. 
=. ae SRR ee ee ere 5-16 in. 
Tube plates, thickness. ........cscrscscccccves ne 1 in. 
ee en ee ee 8 ft. Win. 
- inside width, bottom and top.3 ft. 6 5gin. and 3 ft. 9 in. 
- outside len BO he ccc pikexeaeweces 8 ft. 9in. 
“ outside wi th, earn ° 4 ft. 2in. 
total depth inside, front and 

_ BERR eS ae 4ft.9in. and 3 ft. ai. 

Number of tubes Widen cau b ian rsadmasaieatiaenase cata 

I ois cna ca boos archaedussceacevaase 
Length between tube plates.......... ....ceeeeees 11 ft. 813 i in 
Heating surface—tubes..............cecsececsceees 1277 3 sq. ft. 
Heating surface—fire box.... ......cceceseceseceee 110.7 sq. ft. 

Heating surface—total................ ee ae eee 1388.0 

IN alk thes ciaccn gion satwactnabinbick beneaites'oe 28.7 sq. ft. 
Weight in working order—on truck.............. 13,000 Ibs, 
Weight in working order -on drivers........... 87,000 Ibs. 
Weight in working order—total.... 100,000 Ibs, 
Weight of tender—empty................ 30,000 Ibs, 
Capacity of tender—coal.......... : i. 329, — 

Capacity of tender.......:......sserresecereseceens 


Tender fitted with 33 in, C, I, wheels of ee “onl 
quality. 





The *‘ Gresham” combination injector, with which these lo- 
comotives are fitted, is mounted on the boiler back head, and 
is SO constructed as not to require the use of either injector 
check or starting valve. There are no pipes outside of the boiler 
to be ruptured in collisiovs, and no check or starting valves 
to maintain. This class of injector is worthy of attention, as 
it removes one of the unsightly objects on the side of a loco- 
motive boiler and enables the wipers to clean the boiler 
jacket in a satisfactory manner. 

The steam ports in the cylinders of these locomotives are 
large for the size of cylinder; an advantage rather than 
otherwise. The boilers are built to carry a pressure of 180 
Ibs. to the square inch. Therefore, the mean effective 
pressure in the cylinders, when the valve motion is in full 
gear, is considerably greater than in most locomotive engines 
of this type. The distribution of the we'ght is admirable, 
over 13,C00 Ibs. being placed upon the front truck and 87 
per cent. of the total weight upon the drivers. The truck is 
a radius bar truck, and the engine passes around the sharpest 
curves with steadiness and freedom. 

The frames are forged solid from the ba-k end to a point 
just forward of the leading drivers, and the upper and lower 
bars of the front frame, which embrace the cylinders, are 
connected to the main frame by spliced and keyed joints. 
Both frame bars are extended to the back of the buffer 
beam, being there keyed and bolted together, and to smoke 
box stay, the upper bar being recessed on top for a heavy 
cross plate which is laid on flat. All the parts at this point are 
rigidly secured to the buffer beam by angle irons, thus form- 
ing an efficient protection for the cylinders in case of collis- 
ion. 

The back ends of the frames are securely bolted to a heavy 
cast iron foot plate. The middle portions are stayed entirely 
indepencent of the boiler with the exception of one stay back 
of the main driver, which is fastened to the bottom of the 
front end of the foundation ring as well as bolted to the 
frames. This stay is flexible enough to allow the boiler to 
expand and still prevent twisting of frames. 

The fire-box is spread over the frames and is supported by 
cast steel slippers on top of the frames and by side and back 
links, secured to pins in the frame, and forged brackets on 
the fire-box. The fire-box is re-inforced by }4-in. plates where 
these brackets are fastened. The grate is rocked in two sec- 
tions by separate handles on the face-plate, and the dump 
bar can be easily worked by one hand from the foot plate. The 
ash pan is constructed in sections so as to be easily removed 
without taking down any other part but the dump grate 
shaft, thus enabling any repairs to be made without taking 
the wheels out. Both ash pan and grate carri2rs are rigidly 
connected to the founda tion rings only, and not to the fire- 
box sheets or frame in any way. The boiler plates are all 
Siemens-Martin mild steel of fire-box quality, imported from 
Scotland, with the exception of the connection 1ing from 
barrel to smoke-box, which is of Low Moor iron welded, aud 
the whole are sheared, punched and riveted by Tweddell’s 
bydraulic machinery, with steel rivets and stays of extra 
quality iron. 

The steam valves are balanced by thin strips. The U.S. 
metallic packing is used for piston rods and valve stems. 
The crossheads are uf mild cast steel, of the Laird type, and 
have hard brass blocks, with side bearings babbitted and 
run between forged steel slide bars. The driving axle boxes 
are of cast steel and have brass liners to prevent cutting the 
driving wheel hubs. The rocker arms and radius links also 
are of cast steel. 

The truck wheels are of cast iron, of special weight and 
quality. 

The locomotives are equipped with driver brakes on all 
driving wheels, aseparate reservoir being used to supply air 
for this purpose. 

Feed‘water is supplied by two No. 9 Gresham & Craven 
combination injectors. Sight feed lubricators ure used to 
supply oil for the lubrication of the cylinders. The cylin- 
ders, steam chest, and all steam passages are carefully cov- 
ered to avoid as nearly as possible all condensation. 

The sand box casing is made of cast iron with a No. 10 
steel centre. The cover is recessed into the top of the casing 
and the handle also in order to leave the outline of the sand 
box perfectly smooth. The construction is clearly shown in 
the illustration. The method of holding the lagging at the 
sand box is worthy of mention. The sand box base has a 
projection on it which runs out under the wooden lagging, 
and holds it in proper position. This arsangement must 
materially decrease the labor of applying the lagging, 
because there is no _ necessity of blocking up in 
order to make the covering match the bead on the 
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THE IMPROVED FORNEY CAR SEAT. 


sand box base. ‘When the lagging is old the jacket 
will stay in position, which is not the case when it is sup- 
ported by a wooden strip placed directly on the boikr and 
subjected to the charring effect of the bigh-pressure steam. 
The sand-box being heavy when tilled with sand, it is neces- 
sary that it should be supported directly by the boiler, and 
unless che lagging at this point is supported by a positive 
metal ring it will soon fall away and fail to match the thin 
edge of the sand-box base. 

The dome casing is made of hammered mild steel, No. 14 
wire gauge in thickness. This thin and light metal casing is 
supported directly by the Jagging. 

Heavy cast-iron knees are used to support and retain the 
cab in position. They are shown in the illustration. 

The fire-box is fitted with a brick arch placed close up to 
the tubes and crown sheet. Between the back and main 
drivers, a connection is forged between the upper and lower 
bars of the frame where the supporting links are attached: 
This is a new and commendable departure. 

Boiler makers will be interested to notice the method of 
attaching the cross stay just in front of the fire-box over the 
crown-sheet. The presence of aseam in the outer shell at 
this point interferes with tbe application of the usual form of 
stay. In this case the difficulty has been overcome by the 
use of a stay with a fork end, which passes between two 
angle irons, one placed in front, the other in the rear of the 
outer shell seam at that point. This is clearly shown in the 
illustration. The method of attaching the crown stays to 
the crown bars by making them forked is new. It is some- 
what expensive, but has the advantage of making the strains 
upon the crown-sheet more uniform because the pull of the 
stay is carried to each crown bar instead of to every other 
one as usual. 

The dry pipe in this locomotive is very large. It is 7%¢ in. 
in diam., of wrought iron. The endeavor seems to have been 
to furnish a full and well-sustained steam supply to the 
cylinders. 

Inclining the crown sheet of the fire-box backward, results 
in decreasing the fire-box heating surface and complicates 
the staying of the back head when the ordinary form of stay- 
ing 1s used. However, in this design the use of the gussets 
stays obviates any difficulty from this cause. The principal 
advantage of the backward slope is tbat it gives more 
water on top of the firo-box for grade work, and prevents 
the water rising. The staying of the crown of the 
fire-box is of two_kinds—radial screw stays and crown bars, 
the crown bars being used und-r the dome where screw 
stays are impossible. The reader will notice that the injec- 
tors are supplied with stearo directly from a pipe in the dome, 
and that they deliver the feed water through a pipe which 
runs along the interior of the boiler and bends down to the 
centre of the boiler at the sides almost directly under the 
sand box. 

The smoke stack barrel is smaller at the top than at the 
bottom. This stack, though contrary to the customary 
practice in the United States, seems to give excellent results 
on the Canadian Pacific Railway. The pilot braces are 
attached to the pilot in a superidr manner, having four bolts 
through a broad foot, a heel being turned upon the brace. 
The rear end of the pilot braces are ingeniously attached to 
the fulcrum pin of the front equalizer. The truck is well 
mounted on coil springs in such a manner as to 





remove all obstructions from above the truck which 
are liable to interfere with the frame. This construc- 
tion enables the lower end of the frame to be carried 
over the truck to the front bumper. This is the form of 
truck used on the fast mogul locomotives on the ‘‘Q” road 
and is a favorite form at the present time. In this particu- 
lar design the swing links have an unusually long bearing. 

Cast-steel valve motion links are being used with consider- 
able satisfaction in the place of case-hardened wrought iron 
ones, and the locomotive here illustrated is fitted with such 
links, and they seem to wear well and are easily repaired. 
All bearings throughout the link motion are furnished with 
hardened steel] bushing. This is slightly more expensive at 
first, but the additional cost is more than compensated for by 
the reduced cost of repairs. 

There is about this locomotive an appearance of balance 
that is, the details in sight have no unusual angles, the vari-: 
ous parts seem to be located so as to reduce the appearance 
of complication. Thus the air-brake cylinder is placed 
directly over the driving axle, the rocker arms are in line 
with each other, the reverse shaft arms are at right angles, 
and throughout the engine there seems to be a parallelism 
and superimposition of parts which gives this locomotive the 
appearance of simplicity and the avoidance of unnecessary 
parts. Thisis a point well worthy of attention from loco- 
motive designers. Almost invariably engines cau be im- 
proved in appearance by better arrangements of the parts 
which would in no way interfere with the operation of the 
mechanism. 

Solid end rods for six-wheel coupled engines are evidently 
not in favor on the Canadian Pacific, although giving good 
satisfaction in many cases. The eccentrics are made in halves 
bolted together. The smaller parts of these divided eccen- 
trics being made of hard brass. The bearing surface of the 
eccentrics are 4 in. wide. This is an unusual width, and in 
this design, there being no reason for using the customary 
narrow eccentric, the departure is commendable. There is 
one feature about this engine which is worthy of atten- 
tion. It is the lightness of the reciprocating parts. 
For the size of the engine the combined weight of the solid 
piston head, steel piston rod and cross-head and steel con- 
necting rol is somewhat less than usual, and materially 
assists in counterbalancing the locomotive. . 

The fire-box ring corners are extended downwards on the 
inside in order to secure another row of rivets at this point 
to which to attach the inside fire-box sheet at the coruer only. 
This is a practice followed by the Chicago, Milwaukee & St. 
Paul for several years, and it is considered as being an im- 
provement by those who have tried it on locomotives using 
inferior feed water. In this design of locomotive, in order 
to obtain room for the fire-brick arch and to obtain a suffi- 
cient depth for the fire at the front end of the £re box, the 
top rail of the frame is dropped about 6 inches. A large oil 
hole is cut through the equalizers over the driver boxes. This 
is almost the only instance where this opening for the oil can 
has been made large enough to be of real service. Ordinarily 
the oil ir poured between the frame of the equalizer in large 
quantities in order that a little of it may reach the top of the 
driving box. 

It is pleasing to note the absence of the numerous and un- 
necessary attachments between the boiler and frame so 
frequently seen in engines of this class, Only one vertical 





and lateral attachment 1s found, and that is where it belongs, 
at the fire box ring. Several progressive locomotive de- 
signers have omitted from their locomotive design all of the 
braces known as gussets, waist and belly-braces which un™ 
necessarily disfigure and complicate the construction. Not 
only are such braces useless, but in long locomotives they in- 
crease the chances for hot driving boxes by forcing the boxes 
hard against the wheels on curves; this results from the re- 
duction of the lateral flexibility of the framing. There are 
many points of interest in the boiler, ash-pan, motion work 
and running gear, as well asin the trimming of this loco- 
motive, but the completeness of this illustration makes such 
points sufficiently evident to render further mention unneces- 
sary. 


The Forney Car Seat Improved. 











Some recent improvements in the well-known Forney car 
seat are shown in the illustrations herewith. The principal 
object of these improvements is to do away with the obstruc- 
tion underneath the seat, offered by the foot-rests and the 
frame which holds the seat in the ordinary construction, 
These parts, as almost always constructed, make it difficult 
to scrub or sweep the floors thoroughly under the seat. 

In fig. 1 is shown the improved form of the Forney car 
seat in perspective, and in fig. 2 are shown the seat and 
foot-rest raised up, aud the back turned half-way over, in 
the position for cleaning the car. It will be seen that the 
stand at the outer end cf the seat is entirely self-supporting, 
and the seat is suspended on the pivots at either end in such 
a way as to do away with the frame which has been hereto- 
fore used. The foo‘-rests are supported in various positions 
by pawls which engage in ratchets fastened to the floor, 
consequently they can not only be turned up out of the way, 
as shown in fig. 2, but the height of either foot-rest can be 
regulated to suit the convenience of the passenger. The two 
pawls on each foot-rest are connected together, so that when 
one is raised or lowered the other moves with it. When the 
parts are ip the position shown in fig. 2, one of the foot- 
rests engages with a slat on the under side of the seat, and in 
this way all the parts are supported in the position shown, 
thus giving free access under the seats for cleaning the 
floor. 

The absence of any cross frame leaves clear space enough 
underneath to receive a valise or other small baggage, and it 
is suggested that a receptacle for hats, coats or other objects 
can be attached to the under side of the seat. 





One object that bas been borne in mind in the design of 
the Forney seat is to place the arms so low as to be com- 
fortable for the passenger. In the ordinary arrangement of 
car seats the arm rests are almost uuiversally too high, The 
mechanism of the Forney seat permits these to be placed as low 
as is desired. For various reasons it is not desirable to lower 
the window sill tosuch a position as to make it comfortable 
for au arm rest. Therefore, the method of construction 
shown in fig. 1 has been devised. The window ledge is 
placed 24 in. above the floor, and under it is a recess or 
pocket affording a ledge wide enough for a comfortable arm 
rest, and which can be usedas a shelf to hoid books or 
packages. The mechanism for supporting and reversing the 
seat and back is now well-known and 1s so‘clearly shown in 
the illustration as to require no further explanation. 








Some Results with Secondary Batteries in Train 
Lighting.” 
BY ALEXANDER 8S, BROWN, 

It is now four years since the Pennsylvania Railroads, 
appreciating the advantages of electric train lighting, began 
a series of experiments with the secondary battery, for the 
illumination of parlor cars. Iam unable to give the cost of 
lighting by any of the batteries referred to, as the expense 
appears to have been a secondary consideration compared 
with the necessity of securing the best system of illumination. 

The first experiments made by the company were with the 
Faure accumulater, which was brought to this country from 
France in the spring or early summer of 1882, and put on 
passenger coach No, 397 in August of that year. The car 
was run for « few days only, but enough was learned in that 
time to show that the lighting of cars by secondary batteries 
was perfecily practicable, when a modified form of the 
battery could be obtained. 

Vuring the summer of i884, experiments with the Brush 
storage batteries were commenced at the Altoona shops of 
the Pennsylvania railroad, and continued through the fall 
and winter of that year. These experiments were made by 
Dr. Dudley, and proved so successful that eight parlor cars, 








*A paper read before the American Institute of Electrical 
Engineers, New York. May 22, 1889, 
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which were being constructed at that time, were equipped 
for Sronudnaneah tadine and put into regular service on the 
isu of April, 1885. The Brush cells used consisted of three 
plates each, two negative and one positive, the amount of 
surface of the positive plate being equal to that of both the 
negatives, These plates differed from those now used, there 
being no paste in their composition. The negative plate was 
designed to give the greatest possible amount of surface from 
the least weight of material. The positive plate measured 
8” x 9” x 1” and the negative 8” x 9” x 14”. 

Tkese batteries are rated at 70 ampére hours, but the hard 
usage they received soon reduced their capacity, and at the 
end of a year’s time the positive plates were almost entirely 
pve l *  * * J allude more particularly to the 
positive plate. The weak points inthe Brush battery were 
the small number of ampére hours per pound of material— 
about two believe. There was a tendency to buckle and 
sulphate, and the arrangement for connecting the plates was 
such that there was oxidation at the junction, causing the 
plates to break when subject to the motion of the car. This 
last feature was a source of endless trouble to us, and as is 
usually the case, was sure to happen at a time or place where 
it was impossible to repair the break. While using the Brush 
battery the cars were wired with the battery boxes, one on 
each side of the car, coupled together in series, each box 
holding three trays, and each tray containing four cells, this 
giving a total cf 24 cells to a car, or an E. M. F. of 48 volts. 
The lamps used originally were of the Brush-Swan type, with 
small platinum loogs projecting from the base, these hooking 
into a socket, and held in place by a spiral spring, this socket 
fitting into another one, to which the connections to the wires 
were made, 

After using this style for some time an improved pattern 
of Brush-Swan lamp was substituted, but the great draw- 
back to this lamp was its frailty, the breakage per day often 
averaging 4 per cert. of the total number of lamps in use on 
all the cars. These lamps required about 45 volts and 1 am- 

ére of current, and each car contained 10 lamps, 7 in the 
Soar, 1 in tbe smoking-room and 1 in each vestibule, thus 
using about 10 ampéres of current, and as the batteries were 
rated at 70 ampére hours, we should have ohtained from 61, 
to 7 hours good light, but it was very seldom, after the bat- 
teries had been used for a short time, that we could get 
over 51g hours. As will readily be seen, this could hardly 
be called economical, for to obtain 5 or 6 hours’ light we were 
obliged to charge from 15 to 20 hours with a Brush arc light | 
dynamo giving a current of about 10 ampéres. Then tak- | 
ing the weight into consideration, each time the car needed 
charging, the trays, 6 in number, and weighing 1,200 lbs., | 
bad to ve loaded on the truck, pulled over to one side of the 
car, and the discharged trays taken out and the fresbly 
charged ones put in their place. Che remaining three 
were then taken around to the other side of the 
car and changed in the same manner. As the cars 
invariably stood on a double track it was necessary to carry 
half the trays for some distance, over tracks, etc. Then, 
again, the tracks were usually full of cars, and if there was 
not sufficient time for them to be parted the batteries had 
either to be carried under the car or over the platform. 
Under the present system this has been done away with toa 
great extent, as will be explained subsequently. During the 
month of December, 1886, we commenced using one battery 
of the 7 B type, manufactured by the Electrical Accumu- | 
lator Co. This battery was a decided improvement over | 
those previously used, giving as it did nearly double the | 
number of ampére hours for the same weight ot material. | 
After using this battery for about a year the positive plate | 
began to give way and new ones were substituted, the nega- | 
tives, however, being retained, they not having deteriorated. | 
In fact, we are still using the negative plates of our original | 
7 B battery. This battery proved to be so satisfactory that | 
in June, 1887, we added two more of the same type and two 
manufactured by the Julien Electric Co. The latter batteries | 
were similar in size and shape tothe 7 B type of the Ac-| 
cumulator Company, but did not seem to stand the hard | 
usage so well, as they would crack instead of buckling, and | 
allow a large quantity of the paste to become looseved and | 
fallout. Itis proper to state, however, that these plates | 
were made especially for us to fit the cells we were using, | 
and were not of the regular Julien type. This, no doubt, | 








will account in a great measure for their failure to keep up : 


to the standard of the present type of Julien batteries. After | 
the positive plates of this battery became worthless, and not | 
having avy others to put in their place, we decided to make | 
a kind of consolidated affair and see how Julien negative | 
and Accumulator positive plates would work together. The | 
resuit was extremely satisfactory, and we have had no 
trouble with them whatever, excepting the occasional buck- 
ling of a positive plate. 

During the fall of 1887, we began substituting the accu- 
mulator batteries for the Brush batteries. and by the end of | 
the year we were using them altogether, with the exception | 
of the two Julien | have mentioned. We, however, kept 96 | 


| 


of our best Brush cells to be used in case of an accident to the | 


incandescent dynamos, which are used to supply the current 


for the railroad telegraph as well as for lighting the passen- 
ger station. 

After the change in batteries had been made, it was 
thought best to change the system of wiring the cars, so that 
instead of its being necessary to put batteries on each side of 
the car, we need only put them on cne side, and get the same 
amount of light. This was done by connecting the two boxes | 
under the carin paraliel, and substituting 23 volt Edison | 
lamps for our 45 volt Brush-Swan lamps. After doing this 
we found that we were able to get as many hours’ light from | 
12 cells as we formerly did from 24. Of course this change | 
reduced the expense of lighting the cars considerably, for 
where we formerly had a change of battery for each car, or | 
48 cells, we now needed only 24 cells per car, with a few | 
extra ones to be used in case the 12 cells would not be | 
able to supply sufficient light for a long trip. This 
system of lighting preved so _ successful that it 
was decided to substitute it for gas in the remaining 
seven parlor cars. The wiring of these cars was commenced 
at the Meadow shops, near Jersey City, last September, and 
has just been compieted. These cars are arranged for the 23 | 
C type of the Accumulator Company's battery, and 19 B | 
type of the Julien battery. The battery boxes under the 
cars are larger than the old style, and contain four trays or | 
16 cells, the lamps we used taking 23 volts E. M. F. Changes | 
were also made the first of the year in the system of charg- 
ing, and the batteries are now charged from an incandescent 
dynamo instead of an arc, thus enabling the batteries to be | 
charged with any amount of current desired. In connec- | 
tion with this description of the four years’ work of the | 
Pensylvania Railroad, I would like to add something in re- 
gard to the electric lighting of the Chicago limited express. 

In 1887, the Pullman Palace Car Co. commenced using the 
electric light on one of three trains of the New York & Chi- 
cago limited express, and the charging of the batteries at 
Jersey City was given into the hands of the Pennsylvania 
Railroad Co. The batteries used were the 7 B type of the 
Electrical Accumulator Co., 30 cells toa car, and usually 
there are six carsin the train. These batteries would furmsh 
enough light for one trip, and each time the train arrived at 
either terminus it was necessary to replace them with freshly 
charged cells. This was notj objectionable at Chicago, for 
the train arrived there in the morning, so that they could 











| have borne considerably more. The first of the above re- 
| sults is equal to the weight of 24 ft. of earth, and the second 


be charged during the day, but in Jersey City, where 
the train did not arrive until evening, the work 
was very difficult on account of the dynamo being 
in use for other purposes. After this one train 
had been running a short time, another one was fitted up, 19 
B type of Julien battery being used. I[t was thought that 
this would give us a chance to see which was the better of 
the two batteries, but they both worked very well consider- 
ing the treatment they received. After Mr. Bauer became 
connected with the Pullman Co., he did away with charging 
the batteries at the ends of the line, and introduced a Brother- 
hood engine and Eickemeyer dynamo in the baggage car of 
each train, in order that the batteries might be charged in 
transit. The batteries are charged continuously from Phila- 
delphia to Chicago, and the same practice is continued on 
the return trip. Thesteam for driving the Brotherhood en- 
gine is taken from the locomotive boiler, and the exhaust is 
used for heating the train. 

So far as the Pennsylvania Railroad is concerned the elec- 
tric lighting of passenger trains may be considered an assured 
success, and leading as it does to the abolition of kerosene 
lamps, and incidentally encouraging the adoption of steam 
heating, the safety and comfort of the passenger is certainly 
increased. 








Expansion of Timber Due to the Absorption of Water.* 


Having had occasion to use the facts in regard to the ex- 
pansion of timber in the direction of its fibres, and failing to 
tind, after a hmited search, definite figures, I prepared a! 
specification for the Department of Tests in Stevens Insti- 
tute, according to which the results in the following table 
were reported. 

The specification directed that two specimens each of pine, | 
oak and chestnut, each about 3 ft. long, and 6 in. wide 
should be selected, of good quality, fairly straight grained, 
free from knots and fairly seasoned. The specimens were 
then to be keptin a dry warm room for about three weeks. 
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experiments on the strength of culvert and sewer-pipes. 
The only danger of vitrified pipes being crusbed is from the 
expansive force of frost. There is a little difference between 
culverts and sewers in the exposure to frost; but no danger 
need be apprebended from this cause, provided the culverts 
are constructed so that the water is carried away from the 
lower end, since ordinary soft drain tile are not in the least 
injured by the expansion of the frost in the earth around 
them. 

J. M. HEALEY: {[n the construction of roads it has been 
common to use the vitrified glazed sewer pipe. It has often 
been laid without protection for the ends, and in many cases 
has resulted in total failure; the ends have been thrown up by 
the frosts, leaving a low place at the centre for water to col- 
lect and freeze, which has invariably broken and ruined the 
pipe. 

The question is, Can vitrified glazed sewer pipefbe used suc- 
cessfully for railroad culverts? And isthe ‘double strength 
pipe” any better than the other? Is it any less liable to be 
broken by the frost? On this part of the Illinois Central 
Railroad, where it has been used only ina few cases, it has 
been a failure. The first case is where a 2-ft. pipe was laid 
in 1878 under the main track just south of Loda station. 
Special pains were taken to have it properly laid, to give it 
sufficient fall, and to have the ends protected from the frost 
as well as they could be,etc. The first two years it was 
watched carefully, and there being no breaks, it was sup- 
posed to be a success. It was not till after the extreme cold 
weather in the winter of 1884 and 1885 that two or three 
pieces were fcund broken, then the next winter (being very 
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Eight brass pins were to be inserted, one near each of the 
four corners, two near the middle of the length and near the 
edges, and two near the middle of the width and near the 
ends. The arrangemenv of the pins and general dimensions 
of the specimens are shown in the annexed figure, drawn 
of full size. 

A very small mark was made on each pin with a centre 
punch to facilitate accuracy of measurements. These were 
on one side only of the specimen, and the readings were to 
the nearest half hundredth of an inch. 

The report states that the specimens were, according to the 
specification, kept in the office for three weeks, when the ini- 
tial measurements were made, after which they were im- 
mersed in water June 7, 1888, and removed from the water 
July 14, having been in the water 37 days, and the final 
measurements made on the latter date. 

The record is as follows: 

The mean per cents of elongation were 


Pine. Oak. Chestnut. 
Elongation, per cent................ 0.06% 0.0844 0.164% 
Of lateral expansion, per cent...... 2.6 3.5 65 


It will be seen that chestnut expanded more than the pine 
or oak both transversely and in the direction of the fibre; 
that the mean elongation of thechestnut was 2.6 times that 
of the pine, and the lateral expansion was 1.4 times as great 
as that of the pine. 











Double Strength Culvert Pipe. 





Among the topical questions discussed at the fourth annual 
meeting of the Iinois Society ot Engineers and Surveyors 
was the following: Is it necessary to use double strength 
culvert pipe for culverts, or will ordinary sewer-pipe be 
strong enough / 

The discussion is here reprinted nearly in full from the pub- 
lished report : 

I. O. BAKER: According to experiments (not by the 
writer) made by bedding the lower half of the pipe in sand 
and applying a pressure along a comparatively narrow 
area, the average crushing strength of ordinary sewer-pipe 
was 2,400 lbs. per sq. ft. of horizontal section, and for cul- 
vert pipe is 12,000 lbs. per sq. ft. If the pressure bad been 
applied more nearly as in actual practice, the pipes would 


to that of 120 ft., although actual embankments of these 
heights would not give anything like the above pressure. 
The writer is making preparations for an extensive series of 


By De Volson Wood, Hoboken, N. J. Read at the Erie 
meeting of the American Society of ‘Mechanical Engineers, 











cold) more of the pieces were broken, and in 1888, when it 
was renewed wi'h iron pipe, all the pieces were found broken. 
The damage was done in midwinter, when the water was 
frozen as it was flowing through the pipe. 

Another case is where an 18-in. vitrified glazed pipe was 
laid under the main track north of Champaign station in 
1883. It was in the prairie where there was but little fall to 
the stream. There was 8 feet of earth over the pipe. Great 
care was taken to have it properly laid, so there would bea 
good outlet, and since that time the ditch has been kept well 
cleaned, and yet to-day nearly every piece of the pipe is 
broken. 

Another case is where a 2-ft. glazed sewer pipe was Jaid in 
the city of Champsign for sewerage purpose on Main and 
Walnut streets in 1872. It has been a success in every 
respect, except that at the outlet 8 or 10 ft. of the pipe bas 
been broken by the frost. As far as could be seen, every- 
thing was done in laying the pipe that could be done to pre- 
vent its breaking. There was sufficient fall, and there was 
no water allowed to stand in the ditch at the outlet. The 
bottom part of the pipe was frozen and broken with the damp 
earth or clay under it. 

It is possible that a pipe could be usei successfully, through 
a railroad embankment, if the joints could be laid in cement 
and a bed of sand or gravel (with a good drainage) used 
under the pipe. If it cannot be kept from breaking in this 
way, it could not be depended upon in time of need. 

We have not used any of the double-strength culvert pipe. 
Where there is not much pressure and no frost, the vitrified 
glazed pipe can be made to answer a very excellent purpose; 
but where there is frost, the pive of single thickness is not 
safe, and it is very doubtful if the double-strength pipe 
would be any better. I prefer cast-iron pipe. 

S. F. ‘Batcom: The pipes in a culvert in the I. C. R. R. 
after removal were found to be sound except those immedi- 
ately under the tracks and they were ali broken. There was 
2 ft. of earth under the track. 

Mr. BAKER : There must be enough earth—at least 3 ft.— 
for a cushion above. 

E, A. Hit. : We used a good deal of culvert pipe on the 
I., D. & 8. road. The durability of the pipe depends more 
in the manner of laying than anything else. If you have 
them bedded well the pipe will last well. Ido not know of 
any cases of failure on account of crushing. 
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Mr. RotrMan : We have Blackmer & Post’s 2-ft. pipe in 
the water-works at La Salle and they last well. 

Mr. BaLcom: If water stands in pipes the danger from 
frost is considerable. As to the amount of frost necessary to 
break a common pipe I have found that water 4 in. deep 
standing in a 2 ft. tile, froze and broke it. 

Mr. STANFORD: The cause of breakage is worthy of ex- 
amination. Some that I took up once were broken into four 
pieces longitudinally. I had notime then to investigate. 
What is the cause / 

Mr. BELL: An 18-in. sewer was laid here in Bloomington 
in November one year. The ground for filling trench was 
frozen whea putin. As soon as all was done a hose was 
turned on and the trench flooded. The sewer failed to work 
and on removal for reconstruction it was found that every 
pipe was broken. 








The Stanford Track Drill. 


The track drill which is here illustrated is a comparatively 
recent tool, which is put on the market by Fairbanks, Morse 
& Co., of Chicago. It has an interchangeable automatic and 
hand feed. The automatic feed of the bit makes a uniform 
eut, which not only facilitates the work, but diminishes the 
danger of breaking the bits. The drll bit carrier has a steel 








friction clutch. ‘The working parts are well protected from 
dirt, and the frame is placed entirely abeve the rail, so as to 
be out of the way of passing wheels, as is now the common 
practice in the best devices of this sort. All the holes for one 
joint may be drilled without moving the frame. 








Cover Stones for Box Culverts.’ 


In discussing the proper thickness of cover stones for box 
culverts Prof. 1. O. Baker, of Champaign, II1., said: 

The relation between the thickness of the cover (when of 
average sandstone) and the weight of the earth over it is 
given by the simple formula 

Te ORE D of Uh ixsnecridssceervrnveeecnsaquconcen -+(1) 
in which 7’ is the thickness of the cover in inches; S the span 
in feet; and H the height, in feet, of earth over the cover. 
For average quality limestones use 0.20 instead of 0°25 as 
in the formula. Jf the culvert is under a railroad, the 
relation between the thickness and weight of bank and train 
is given by the formula 

T = 0.25 S 4/H + 5....0c0ces cecscsccseccsesces eons (2) 


However, the thickness of the cover stones does not depend 
alone upon the depth of the earth, the live load and the span. 
In the first place, the pressure on the cover does not vary 
directly as the depth of the earth above it. (a) The earth 
itself acts more <r less as a beam to support part, at least, of 
the weight over the opening. (}) The prism of earth directly 
over the culvert will be partially supported by the adjacent 
soil; that is to say, the particles of earth directly above the 
culvert will act more or less as arches resting upon the earth 
at the side of the culvert, thus partially relieving the cover 
stones. (c) The stones at the centre of the culvert would be 
relieved of part of their load by an action, similar to that 
mentioned above, whereby the weight over the centre of the 
culvert is transferred towards the ends. In the second place, 
the pressure due to the live load is transmitted downward in 
diverging lines. Hence the weight of the live load is dis- 
tributed over so great an area as to make it inconsiderable. 
In the third place, the cover must be thick enough to resist 
the effect of frost as wellas to support the earth and live 
load above it. 

It is impossible to compute, even approximately, the effect 
of the preceding factors; but experience shows that the 
thickness is independent of the height of the embankment, 
provided there is sufficient earth over the cover to prevent 
serious shock, say three feet for railroads and one to two 
feet for bighways. The thickness employed on the railroads 
in states along the fortieth parallel of latitude is generally 
about as follows: 

Thickness of cover. 


tbc beans bu idenieceennkeiethiobene tes Rananane 10 in. 
Nhs <5. s.cdds-wniobenaaRbhnere veaesbe sah eeeeebenerwanbere 12 in 
WON issucaucsoapencsdche ccaepeesadudeanareoamaeahened 15 in 


On the Canadian Pacific R. R., the minimum thickness of 
cover stones for spans of 3 ft. and over was 16 in., and 
under 3 ft. 14 in. 

Mr. W. D. Clark, of Springfield, said: I oppose the use of 
stone covers for box culverts, for it is very treacherous, as 
Stone lintels over wide openings in buildings demonstrate. 
fn architectural construction the greatest care is required 
to secure the least possible weight on the centre of the lintel, 
and if possible relieve the stone of any weight except over the 
bearings. Stone over box culverts carries the weight of the 
embankment, and is in almost constant danger of breaking 
in the centre, especially if the stone is not perfectly sound. 
A brick arch is less expensive in many localities, and if 





* Abstract of a topical discussion by the Illinois Society of 
Engineers and Surveyors. 





EIGHTEEN-INCH S 


Made by the Kansas City Switc 


properly constructed 1s absolutely safe. I indorse Prof. 
Baker in his plea for brick construction, as I never would 
use sione unless absolutely compelled to. 








Eighteen-Inch Shaping Machine. 





The shaping machine shown iu the accompanying illustra- 
tion is made by the Kansas City Switch & Frog Co. This 
machine is designed for heavy work, and to meet the de- 
mands cf railroad switch and frog works, The bearings 
and all the parts liable to excessive strains have been ir- 
creased until it is a very powerful shaping machine and at 
the same time capable of doing work of fine finish. 

The driving gear and pinions are of cast steel, and the 
crank pins of hammered crucible steel. The feed screws are 
of machinery steel. The slide has a movement of 6 in. The 
head and apron are both swiveled. The carriage has a 
maximum movement of 3 ft. and4in. The vise has a side 
movement of 32 in., and can be adjusted to any angle. The 
feed is automatic, end can be easily arranged to be operated 
by band. 

One of the principal improvements in this machine is the 
vise, which is designed to grip and clamp the work quickly. 
The jaws of the vise are faced with steel, are made 4 in. deep 
and 24 in, long, and will open sufficiently wide to receive work 
16 in. in width. This machine is furnished with a cone having 
steps wide enough to receive a 5 in. belt, and in operation it 
will remove a chip from cast iron 114 in. wide and ,%, of an 
inch thick, which gives evidence of tbe great strength and 
rigidity of the parts. 

There is a demand for this class of tool in railroad work; a 
tool which can do rough, quick work is essential to the 
economical manufacture of many parts connected with the 
track and bridge departments. 








Forced Draft. 


There are three general methods of producig forced draft. 
The oldest plan is a jet of steam admitted into the smoke- 
stack, near the base, through an annular pipe pierced with 
small holes. This system, in addition to the fact that it is 
not the most efficient, causes a considerable loss of fresh 
water, which is a serious matter in the case of ocean steam- 
ers. The second method consists in discharging through 
pipes the current of air produced by a blower into the closed 
ash-pits of boilers. There are several systems of this kind, 
among others those of Messrs. Fothergill and Howden, in 
England, and that of the General Transatlantic Co., of 
France. 

In the Howden system, a box of thin iron, desicned to re- 
ceive the air from the blower, is secured to the boiler front, 
completely enveloping the furnace and ash pit, and 
there are valves which control the admission of air into these 
parts. The furnaces have double doors, the external doors 
being fitted air tight. Air admitted between the doors can 
be discharged upon the surface of the incandescent flame 
through holes in the internal door. In this system the heat 
in the products of combustion is utilized in part to warm the 
air supplied for combustion, which passes, after leaving the 
blower, around tubes traversed by the products of combus- 
tion on their way to the smoke-stack. 

The third method is known by the name of closed fire-room, 
the fire-room being air-tight, and the air required for com- 
bustion being delivered into the closed space under pressure. 
This system, which bas been used for iron-clads, torpedo- 
boats, war ships, has some defects. Although the fire-room 
is well ventilated, the firemen are perhaps too much isolated 
in case of danger. Another inconvenience arises from the 
fact, that when a furnace door is opened, there is a rush of 
cold air into the furnace which strikes the tire box, the tube- 
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HAPING MACHINE. 
H & FroG Co., Kansas City, Mo. 


head and the tubes themselves, frequently causing cracks 
and leaks. 

The system of forced draft in close fire-rooms has rarely 
been applied to merchant steamers, until quite recently, and 
the steamer ‘ City of New York” presents a good example of 
the application. On this steamer 12 powerful blowers force 
air into closed fire-rooms, and the employes enter each of 
these rooms through a shaft opening into a passage on the 
spar-deck, which passage, having two air-tight doors, forms 
an air lock. The shaft contains a hydraulic elevator, but there 
is only room for two men at a time in the air lock, so that in 
case of a collision or other accident, the firemen would be 
exposed to great danger. 

The system employed by the General Transatlantic Co., of 
France, is much more simple than Mr. Howden’s, described 
above. It consists in delivering tke air from a blower into a 
pipe which is under the fire-room floor and runs parallel to 
the boiler fronts. To this pipe there are connected branches 
leading to the boiler fronts a little below the ash pit door. 
These pipes are arranged to deliver the air under the 
grates. When a furnace is to be fired or a fire cleaned, the 
opening of the furnace door closes automatically the branch 
pipe which conducts the air to that furnace and opens it 
again when the door is closed. The blower is placed in the 
fire-room and derives its supply from that room, thus con- 
tinually renewing the air much more effectually than is done 
by ordinary ventilators and wind-sails. 

Much of what is said here is condensed from the Revue 
Général dela Marine Marchande, which journal recently 
published an interesting article on the subject written by Mr. 
G. Brunel. 








THE SCRAP HEAP. 
Notes. 

The New York Central gave out last week contracts for 
about one million tons of coal, of which Bell, Lewis & Gates, 
of Buffalo, were awarded 400,000 tons, said to be ove of the 
largest single contracts of the kind ever made in this coun- 
try. 

x freight train on the new line of the Canadian Pacific 
through Maine was delayed several hours recently by an 
army of caterpillars, which swarmed upon the track faster 
than a iarge force of men could sweep them off. Sand was 
used to no purpose. 

The Order of Railway Conductors, which has recently 
held a protracted convention at Denver, Col., bas decided to 
establish permanent headquarters at Sioux City, Ia., and 
will erecta building costing $200,000. The citizens give 
the conductors $75,000 in cash and make other guarantees, 
John Ericsson. 

A Washington dispatch states that it is a fact that when 
the ‘* Chicago” is ready for sea she will take on board the 
body of Captain John Ericsson and carry it to Sweden for 
burial. 

Aluminum in Pittsburgh. 

The Pittsburgh Reduction Co. bave now put their product 
on the market, and the American Munufacturer gives it a 
quotation among the other products of that city. The price 
opens at $4 per |b. for ingots and $6 to $8 for plates. It is 
said that the Reduction Co. hope to so perfect their methods 
and increase the demand for aluminum that they can reduce 
the price to the neighborhood of $1. 

Colored Passengers on Southern Railroads. 

Referring to the recent decision of the Inter-state Com- 
merce Commission upbolding the rights of colored passen- 
gers, the Mobile Register says: ‘‘ Southern people of refined 
sensibilities and with proper ideas of justice and decency, 
have long regarded with impatience and disgust the way in 
which our railroad corporations take the money of colored 
people and consign them to what is often little better than 
a hog pen.” The Macon Teleyraph commends the decision 
of the Commission. 

Heraldic Art in the Wild West. 

The Chicago, St. Paul & Kansas City offers a prize of 
$100 to the ticket or Ty -¥ agent who shall eg an 
ee trade-mark for the passenger department of that 
road. 
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EDITORIAL ANNOUNCEMENTS. 


Contributions.—Subseribers and others will materially 
assist us in making our news accurate and complete if 
they will send us early information of events which take 
place under their observation, such as changes in rail- 
road officers, organizations and changes of companies 
the letting, progress and completion of contracts for new 
works or important improvements of old ones, experi- 
ments in the construction of roads and machinery and 
in their management, particulars as to the business of 
railroads, and suggestions as to its improvement. Dis- 
cussions of subjects pertaining to ALL DEPARTMENTS of 
railread business by men practically acquainted with 
them are especially desired. Officers will oblige us by 
forwarding early copies of notices of meetings, elections, 
appointments, and especially annual reports, some notice 
of all of which will be published. 





Advertisements.— We wish it distinctly understood that 
we will entertain no proposition to publish anything in 
this journal for pay, EXCEPT IN THE ADVERTISING COL- 
UMNS. We give in our editorial columns OUR OWN opin- 
ions, and those only, and in our news columns present 
only such matter as we consider interesting, and im- 
portant to our readers. Those who wish to 
their inventions, machinery, supplies, financial schemes, 
etc., to our readers can do so fully in our advertising col- 
umns, but it is useless toask us to recommend them edi 
torially, either for money or in consideration of advertis- 

ing patronage. 
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In this issue is illustrated a recent design of mogul 
enzine, by Mr. Francis R. F. Brown, Mechanical Super- 
n'endent of the Canadian Pacific Railway. This de- 
sign of locomotive presents some new and attractive 
features. Several innovations are pointed out in the 
description. The reader will notice that the smoke- 
box arrangement used is, in some respects, contradic- 
tory to what is considered by many as the most suc- 
cessful design in American railroad practice. Yet, in 
spite of this, the locomotives illustrated are giving 
good satisfaction. This goes to show that it has not 
yet been determined what are the essential features 
of locomotive smoke-box and smoke-stack designs, 
and that noone design or arrangement of parts is 
superior to all others, or embodies all of the principles 
necessary tosuccess, but that success may result from 
the proper combinatiop, in many ways, of the various 
details which enter into smoke-box construction. 
Probably there is more conflict of opinion concerning 
smoke boxes and exhaust arrangements than with 
regard to any other details of locomotive design. 








A number of letters have been received since the 
publication in our issue of April 26 of an editorial on 
rail joints, taking exceptions, as does that from Mr. 
Blackinton, published in another column, to what was 
said about the long angle-splice joint. We suggest 
that the writers read that editorial again somewhat 
more carefully. It is not by any means said or im- 
plied that the three-tie angle splice is ‘“‘about perfect.” 
No attempt was made to close the subject in favor of 
an angle splice joint, but merely to sum up briefly the 
present situation. The statement was 
that with the three tie joint of recent 
sections, bgeakages have practically ceased ; that 
it is evidently giving better service and 
satisfaction than the suspended joint; that there are 
good apparent reasons why it should do so, and on 
the whole the impression conveyed to most readers 
was probably that it is the best form of joint yet sub- 
jected to wideand severe trials. Since that writing we 
have been told of something over 2,000 six-bolt splices 
broken under heavy service in first-class track. These 
were heavy angle splices of about 2.75 and 3.5 sq. in. 
area in cross section, but they were used suspended, 
and consequently the results from them do not apply 
strictly to the form of joint which we find on inquiry 
to give most favorable results. In the same article 
mention was made of a joint that was used ex- 
perimentally on a Western road for some years and 
which was designed to do precisely what Mr. Black 
inton asks for. That is, to carry the wheel across the 
opening between the ends of the rails. This joint was 
tried on the New York, Pennsylvania & Ohio, and 
consisted of a piece of rail, probably about 24 in. long, 
with the head and flange planed off on one side so as to 
fit close up against the track rail on the outside, and 


made 
heavy 


| bolted fast by four bolts through the webs, with a fish- 
plate on the inside. Four of these joints were put in, 
according to one authority, in 1878, and according to 
another in 1880, and they remained in the track until 
the rails were changed in 1888, During those eight or 
ten years the joints were kept in good condition without 
any repairs, except to tighten the bolts occasionally, 
and gave good satisfaction, except that they were said 
to be hard on hollow wheels. It was the wish of Mr. 
Latimer to try amile or two of this joint, but he 
could not get the mill men to makea set of rolls for 
a small order, and the road was not in condition to 
make extensive experiments. It is suggested that the 
criticism against this form of joint, that ii is destruc- 
tive to hollow wheels, is not a valid one, as a wheel 
with the tread so badly worn as to cause a severe 
blow on striking the joints would be unsafe to run 
over frogs and split switches. As was said before, the 
essential principle of this joint has keen incorporated 
in one recently patented. 





The inquiry of the Inter-stute Commerce Commis- 
sion, on complaint of the Chicago Board of Trade, 
concerning relative rates on live hogs and packing 
house products, shows some of the difficulties involved 
in government control of railroad charges. 
funuamental basis of complaint, there can be no ques 
tion. It is based on the fact that the packing business 
of Kansas City and some other Western pvints has 
been growing at the expense of Chicago. What to do 
about it is not soclear. Inthe first place there may 
be other causes besides railroad rates which have pro- 


duced the decline. We are told that the question 


was asked wheiher there was not an agreement 
between the packers to the effect that a 
portion of the packing houses should remain 


closed and receive a percentage of profits; that two 
witnesses refused tu answer, and that one answered 
in the affirmative, and that this ‘‘created a sensation.” 


We also find that the Western packers regard them- 
selves as the real defendants in the case. They claim 
that the difference is of long standing and 
offers no disadvantage to Chicago. Finally 
come the various points of railroad economy, 
as to relative cost of live and dressed meat. If 


the Commission musters half the facts in the case, it 
will do well. We fear, however, that all that can be 
done will hardly leave the result in a more scientific 
shape than it was under the old system of free com- 
petition. 





The refusal of the Board of Arbitrators of the Inter- 
state Railway Association to allow the request of the 
Alton for a ten cent rate on lumber from Chicago to 
Missouri River points will test the resources of the 
organization. It may be taken for granted that the 
Alton will not rest content with the refusal. 
alternatives are open. Either the Association must 
‘**take such steps as may be legal, necessary and proper 
to secure to the company a share of the competitive 
traffic,” or the railroad company must withdraw 
from its agreement. The first alternative would at 
once force the settlement of a delicate question of 
interpretation. How to produce the effects of a pool 
without violating the law against pooling is not an 
easy matter to decide. When the clause above quot- 
ed was discussion, in the meeting for or- 
ganization, a great many railroad men _ were 
extremely anxious to know what it really 
meant. Their curiosity was not satisfied. In fact, 
they were told that they had better not ask too 
closely. 1t was thought that it would be time enough 
to find out what was meant after they had signed the 
agreement, and when they began to quarrel over it. 
Such a postponement of the trouble could not 
be permanent. But it was hoped that it 
would las: long enough for people to get 
used to the workings of the new association. 
A serious conflict with the Inter-state Commerce Com- 
mission at this moment would be disastrous; and any 
interpretation of the agreement which could promptly 
meet the present difficulty would be likely to cause 
such a conflict. Under the circumstances, it is al- 
most certain that the authorities of the association 
will regard it as the less of two evils to allow the Alton 
to withdraw. Tne direct effect of such withdrawai 
will very great. The Illinois Central 
never was in the association; it therefore makes less 
difference whether the Alton stays in or goes out. The 
indirect bearings of the case are more serious. If the 
first trifling dispute results in the withdrawal of a 
road, what will happen when more serious matters 
come under dispute? The precedent is a bad one for 
the future. Not without reason did Commissioner 
Walker refuse to accept the chairmanship of the asso 
ciation until he was offereda guarantee of a three 
years salary, whatever happened. 
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The New York Railroad Commissioners have made 
a decision which looks like an attempt at equal mile- 
age rates. The Buffalo Merchants’ Exchange com. 
plained because rates from Chicago to Buffalo plus 
those from Buffalo to New York were greater than 
those from Chicago to New York direct. The Commis- 
sion recognizes that it cannot do anything, but it 
strongly urges the railroads to make the reduction 
asked by the merchants. Of course this is out of the 
question. If the principle of the complainants were 
admitted,€goods which are rehandled in transit at 
Buifalo would have to take the same rates as those 
which went from Chicago to New York direct. It 
may be urged that the case of grain milled in transit 
furnishes an instance of just this kind. This may be 
. partly true; but neither the wisdom nor the legality of 
| the milling-in-transit system is wholly above question, 
We fear that the New York Commission has been 
misled by the analogies of passenger rates, coupled 
with the innate fondness of all government authori- 
ties for a prorata system of charges. With regard to 
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the analogy of passenger rates, it need only be said 
that the railroads arrange passenger tariffs on an 
equal mileage brsis because they cannot help them- 
|selves. They have enough quarrels about stop over 
| privileges under the very best of circumstances; if the 
|stop-over privilege becomes a thing of much com- 
| mercial value. and not a mere convenience to the i 

| 





in- 
dividual, these quarre!s are enormously increased, and 
make more trouble than the whole matter is worth, 
As far as railroad economy is concerned, it would be 
better not to make passenger charges proportionate to 
the distance; but the scalpers practically 
reduce the intermediate im por- 
tant points to the whatever the 
nominal tariff. different. There 
the railroad has the advantage of the shipper. <A 
bushel of corn cannot get out of a car and change 
places with a bushel of wheat. An ox cannot goto a 
scalper and sell him the unused porticn of his way 
bill, to be afterwards transferred to some 


could 
charges at all 
rata 
In freight it is 


pro basis, 


other ox: 
The freight tariffs can thus be arranged on principles 
economy. It does not become 
necessary to charge much for 200 
miles as it does for 100, The advantage to the public 
Even the New York State Commission, 
while it urges the railroads ‘* seriously to consider’ a 
reduction of the Buffalo rates to the Chicago mileage 
rates, does not face the legitimate alternative of urg- 
ing them to raise the Chicago mileage rate to the 
level of that of Buffalo. Yet if the principle were car- 
ried out, the latter result would be ten times 
probable than the former. 
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Block Signaling in England. 


An account of the best present English practice in 
block-signal working forms the subject of an article 
printed in another column. The writer, as he says, 
repeats some facts which are well known; but he is 
writing about important principles, and simplicity is 
a good fault. The history of block signaling and all 
the varieties of practice with it has never been fully 
and compactly written, and, moreover, histcry in 
this line is being made every day, so that a restate- 
ment of elementary truths is not without its uses. 

Mr. Farrer’s stricture on our statement of March 15 
involves no contradiction. We stated what were the in- 
spectors’ requirements, not v hat compliance the roads 
give to those requirements, though they are observed 
on well known lines, and sufficiently to give them a 
standing in practice as well as in theory. 

In practice the distance between the home and the 
starting signal must often be considerable, and the 
advanced starting signal should be separated from the 
starting also by a long space. The first mentioned 
space should be calculated to hold a long train, and 
the other, to get the best results, should also be 
long. There is, therefore, weight in the objection 
raised by our correspondent to the placing of three 
signals, thus related to each other, under control of 
one signalman. The signal furthest from him must 
almost inevitably be a long distance off, and in dark 
nights or foggy days, when he cannot decide with 
precision at what moment a train has cleared a 
fouling point, he must either run some risk 
in admitting a foilowing train or else delay it 
considerably while waiting to assure himself that 
the track is clear. The Board of Trade Inspector, in 
alate accident investigation, criticised an arrange- 
ment of this kind, where one signalman controlled 
what was virtually two block sections, though one of 
them was a very short one. One of the recognized 
safeguards of block working, to wit, that to produce 
a collision, two men must concurrently commit the 
same error, is by this practice done away with, and 
the value of the system that much weakened, It is 
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impossible, however, in a station yard where much 
switching is done to get the advantage of a remote 
signalman’s oversight of operations without sacrific- 
ing considerable time. 

‘* Working up to signals without any warning ar- 
rangement,” means, we suppose, the use of home- 
signals without distant signals, though it is possible 
that Mr. Farrer, in his closing paragraph, refers sim- 
ply to the increasing tendency to protect trams by 
only one positive signal (the home) instead of two (the 
home and starting), or by requiring trains to go but 
little or no distance beyond the home signal before 
they shall be deemed to have cleared it, instead of 
several hundred yards. We cannot fully agree 
with our correspondent that this change _ is 


to be regretted. The English lines were be- 
hind ours in adopting power brakes, and even 


now some of them run passenger trains with 
inadeguate fittings or none at all (except the hand 
brakes on front ana rear cars), Freight trains are 
still run with a large percentage of cars virtually un- 
braked so faras emergency stops are concerned. 
This sort of practice having been universal for many 
years it was only natural that signals should be re- 
inforced wherever possible by caution, extra- 
caution and whatsoever other kinds of wuarn- 


ing might be found possible. The less power 
possessed by an engineer to bring his ‘rain 


to a stop the earlier should he have the warning 
given him and the more complete should it be. 
Hence the general practice of treating the starting 
signal as the important stop signal, the home signal 
as a caution signal for that and the distant as a cau- 
tion signal for the caution signal. But one of the 
cardinal points in signaling is the requirement that 
semaphores with square ends shall never be passed 
when in the horizontal position, and it would seem 
that this extensive provision for the contingency when 
this requirement wil! be disregarded would be likely 
to weaken the effect of the rule. Of course, the run- 
ners will know what instruction is given to the signal- 
man, and they must be tempted to take advantage of 
it. If home signals, so called, are not to be used to 
hold a train except when the train is also pro- 
tected by the starting signal why have the 
home signal at all? It is true that it would 
still be useful in switching, but to have a positive 
signal constantly before the eyes of the engineers, 
while at the same time teaching them by example to 
regard it as partaking somewhat of the nature of a 
caution signal seems radically wrong. The true 
office of the distant signal is to warn engineers to stop 
at the first positive signal they thereafter come to. 
To expect them to stop at some indefinite point be- 
tween the first and second, or between the first and 
third, is about as bad as to require them, on the warn- 
ing afforded by the distant signal alone, to stop at 
some indefinite point before reaching the home sig- 
nal, which it seems is the practice on some English as 
well as American roads, The latter practice deprives 
the runner of the benefit of the distant signal as a 
Jandmark to guide him in applying brakes, and the 
former confuses the indications of the home signal. 
ln either case the space in which the stop may be 
made is uncertain, whereas a cardinal principle of all 
fixed signals is or should be to indicate this space defi- 
nitely. 

To keep trains only the thickness of a signal post 
apart does not violate the essential requirement that 
a space shal] be maintained between trains. Theonly 
question should be, is the space enough? If it is not, 
the remedy would seem to be more numerous or more 
efficient caution signals. To send an engineer for- 
ward under the advice “‘section clear, station blocked,” 
is virtual'y to tell him ‘*we do not trust you to 
obey the caution signal;’’ and this must tend to 
weaken his respect for that signal. If the station is 


cleared before he arrives he has been warned unneces- 
sarily. 








Hints from Max O’Rell. 


Max O’Rell, in his very amusing book about America, 
Says that there are two kinds of truth, the truth 
that is true, and the truth that might be 
true, and obviously he does not care which 
kind he tells. In fact athird kind, that which 
he thinks might, under favorable conditions, be true, 
suits him as well as any other. In his chapter on 
American railroads he tells all three kinds of truth. 
When he tells us, for instance, that the sleeping 
car porters sometimes make from $2,500 to $3,000 a 
year in fees, besides their regular pay, we must class 
the yarn in the third kind of truth; but he tells a good 
deal of truth that is true about some of the flagrant 
but preventable annoyances to which Americans who 
travel by rail submit with patience and good humor 
which surprise him, He found the vestibule trains 
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marvels of comfort and luxury, but says that ‘‘the car 
conductors are generally impolite, and even rude,” 


and the patience with which the Americans bear the | 


torments of the train peddler he thinks angelic. Max 
O’Rell appears not to have lost his temper because of 
these annoyances, but he accepted them with the 
spirit of a humorous philosopher. Making allowance 
for some over-statement, his impressions of the train 
boy may be taken to represent those of any average, 
reasonable man who has not become inured to his im- 
positions by long-suffering. 

For his estimate of the conductor much allowance 
must be made. Obsequiousness must not be ex- 
pected of a citizen of the Republic who owns a trot- 
ting horse and a Queen Anne villa. The American 
train conductor is not a man to be browbeaten and 
tippea. He isa possible general manager, doing his 
duty in his present sphere with no superfluous words, 
with very plain mannets, with perfect self-respect, and 
with no suspicion that there is any hard and fast line 
between his social position and that of Mr. Max O'Rell. 
He and his passenger are two respectable business 
men, meeting for a moment in a business way. and 
their affairs together are to be transacted with the 
minimum expenditure of time and breath. It is 


this aspect of the American character that is 


most difficult, and indeed almost impossible for 
any foreigner to comprehend. Theoretically he 
may be an ardent beiiever in a pure democ- 


racy: practically he must miss the deterence to 
which he has all his life been used from tliose in posi- 
tions inferior to his own. In England the guards and 
trainmen are classed as ** railway servants:” in the 
United States ‘‘servant” is a term sparingly applied to 
any class and never to railroad employés. It is true 
that occasionally a train conductor is met who is 
‘impolite and even rude,” but generally speaking they 
are courteous and civil as an Americau understands 
courtesy and civility. Their manners may not be 
Max O'Rell’s manners but most of us think them fair- 
ly good manners. Of the brakemen much the same 
may be said. One often wishes that they would not 
slam the doors quite so hard, that they would not spit 
on the car floor, that they were a little more sensitive 
to bad ventilation and not quite so enthusiastic in fir- 
ing up. As the demands of the traveling public grow 
more exacting in these and other particulars the 
(rainmen improve; and when Max O’Rell next visits 
America, he will, we hope, find the trains quieter and 
better ventilated, and the conductors and brakemen 
willing to takea little more time and to enunciate 
more distinctly in answering bis que stions. 

For the train boy little that is good can be said: 
He is an almost unqual fied nuisance, and one cannot 
help sharing Max O’Rell’s surprise that he should be 
tolerated. It is sometimes a convenience to be able 
.o get from him a newspaper or a magazine, but at 
what a cost of quiet and comfort that small conven- 
ience is purchased ! Everything that he has to sell is 
poor in quality and dear in price. Even his news- 
papers are stale. His noisy passages through the 
train harass the nerves and muke naps impossible. 
He flings dog-eared books and dirty packages of con 
fectionary into your Jap with imperturbable impu- 
dence, and grins at your protests. He can easily 
spoil all the comfort of a journey for a nervous or 
fussy person. Attempts to regulate him are made, 


but are almost always failures. He may be instructed | 


that he is not to slam doors, that he is not to shout in 
the cars, that he is not to throw things in the seats or 
the laps of passengers. But he cannot be regulated. 
He will bribe a brakeman with a cigar ora stick of 
gum, and ply his vocation in his own fashion, un- 
checked. The only thing to do with him is to get rid 
of him, This, fortunately. some of the roads are dis- 


posed to do, and there can be no great difficulty in| 


doing it. Certainly it requires no extraordinary fore- 
sight fora man to provide himself with cigars and 
reading matter before starting on a journey. If one 
has not that foresight he, and not his fellow travelers, 
should suffer for his mental defects. The multiplica- 
tion of news-stands, buffets and buffet cars on the lines 
of greatest travel is preparing the way to eliminate 
the train boy, but he will probably be with us for 
some years tocome. Meantime he can be somewhat 
mitigated. 








Alloys of Metals. 


Much attention is now being paid to alloys of 
metals, not only to the proper components and to 
their proportions, but also to their manipulation. 
Alloys having the same components vary in character 
for the saine reason that two makes of steel, having 
equal amounts of carbon, differ in their characteris- 
tics and value as a structural material. © This differ- 
ence is much dependent upon the method of manu- 
facture, Various results are got even when the con- 
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| stituenis are of the sane kind and the same quantity. 
| Of all the desirable and valuable characteristics of 
a cast ailuy the three most difficult to obtain are great 
| density. uniform density, and uniform composition 
| throughout the mass. A dense casting may contain 
| large cast holes and irregular places. and not be uni- 
|formly dense. A uniformly dense casting may be 
| full of minute interstices, and therefore not of great 
| density. A common fault with extremely and uni- 
formly dense castings is a lack of uniformity of com- 
| position. This may be seen by a mere inspection in 
1a clear light, which shows the variation of color on 
different parts of the surface. The result of a lack of 
uniformity of composition is a correspondingly great 
variation in the wearing qualities and strength of the 
casting. Almost always variations in the composition, 
where equal amounts of the various constituents have 
been put in the furnace, is caused by lack of attention 
to mixing the metal in the pots or crucibles. How- 
ever, if the temperature be raised too high after the 
introduction of the more volatile constituents, or if 
the various components be added in a wrong order or 
at the wrong time during the melting process, the 
result willbe a lack of uniformity in casting from 
different melting in which have been used the same 
constituents in the same amount. In order to obtain a 
satisfactory degree of density in cast steel the ingots 
have Leen subjected to a heavy pressure while in the 
molten state. The increase in density thus obtained 
adds considerably to the tensile strength and increases 
Lack of uniformity 
in density of castings is to a large extent caused by 
the method of pouring and the character of the mold. 
Those who are accustomed to seeing sampics of alloys 


its resistance to abrasion. 


dissolved in acid will remember that often large pieces 
of the unmixed components are found to exist in spots 
throughout the alloy, or rather mixture, which is 
what such compositions should be called. Alloys are, 
strictly speaking, uniform mechanical mixtures of 
metal, and are by some considered to be chemica] 
combinations of metals, because the characteristics of 
the alloy do not vary exactly with the variations in 
the respective amounts of the components, and are but 
in a smali way indicated by the character of the 
metals which compose it. That is, hard metal will 
sornetimes make soft alloys, and metals of a melting 
compound will often combine to make an alloy which 
melts at a temperature lower than either of the con- 
stituents, 

Thus it can be seen that there is much reason for 
the study of the proper mixture of alloys, with regard 
not only to the respective amounts of the components, 
but with regard to ihe mechanical manipulation of 
the process and the removal of all gases, which reduce 
the density of the ingot. At no period is the history of 
mechanical arts has so much thought and labor been 
devoted to the production of alloys of various metals 
on alarge scale as at the present time. Even the 
| chilled wheel makers are looking for a tougher and 
| niore satisfactory alloy for making chilled wheels, 
and a large number of the superior bearing bronzes in 
the field show the value of proper manipulation 
during the production of alloys. Such bronzes are 
not the result so much of the selection of the com- 
ponents as the perfection of the method of manu- 
facture. The processes are, as a rule, kept as 
manufacturers’ secrets. In another column is a letter 
from a correspondent who has had considerable ex- 
{perience in alloys suitable for bearings, which will 
convey some idea of the care in detail necessary to 
produce a good bearing metal. 








April Accidents. 

Our record of train accidents in April, given in this 
number. includes 36 collisions, 52 derailments and 5 other 
accidents; atotal of 93 accidents, in which 45 persons were 
| killed and 86 injured. 

These accidents are classified as follows : 
| COLLISIONS : 











5 ad ceehseeres ct ataiinibae sencecececcececccscscesscoees MD 

|} Butting..... Raiareaipscaeten svt nevennssorenasivedy series . 

| Crossing and miscellaneous............260 -ceeeeeeeeeeeeeee 

—36 
| DERAILMENTS : 

COE DI...  nckencesvovebnteees 0ss0e8iceveentasanieeas 3 
LOOSG OF STOR CAML ........scccccsecscccccvcccesessens sooee | 
Broken bridge or trestle.............06scceeeeeeeee cease 
SO OOEE TS DUT INOEN 6 o6 oo cnn ane. aenavsderencceenserdcstesvareven 1 
— rere rr rer ere Ter 3 
NN MEN, cneavntccesceadsnausabucsetacssvessexounaies 2 
SE GRIIIET THE. gaia sa cisncccc- t00000nresnsessvneceeesecses i 
Pall of brake BOAM..........0ccccccvccsccccsseccenss coves 

{ Misplaced switch..........cccsccccccccsccscecvessscccecs ;oe 
Careless running............0.0.0+0+8 pane iaeeceebesbese - 1 
Catto on traek.......sccceces. POPE ner 3 
far ee ee reese eee ee 2 
RI on o.o.scn 055000000 s00ss seccccceceesonccassecesbouss 2 
Malicious obstruction ...............sesccccceccccsccececes 1 
Switch purposely misplaced... .......60+eeceeeeeeeeeeees 1 
ae ee rrr tr 1s exennkeu ene ae 
ee od ep enaedch ebb: sRenaeearesenres 1 
Cave in of mine....... sh pan eae awepatesedgerebeannanl 1 
Unexplained. ...........-0+0+ sseeees ba wees eee sees 16 ee 

OTHER ACCIDENTS : ? 
Boiler explosions.......... Fetkbetinnneyenen rere 3 
Miscellaneous.... es eal CRA <siiade ieee ae a 

Total number of accidents... .... 6.0.6... :seeeeeeree eens 93 
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The causes of collisions where given were as follows : 
But- Crossing 





Rene. ting. and mene: 
Trains breaking in two........... as 5 
Misplaced switch ................ 1 3 5 
Failure to give or observe signal. a 2 2 
Mistake in giving or understand- 
| 7 ARR ee are a 2 2 
Miscellaneous.... . 10 3 ais 13 
Unexplained....... inscan Rilhnceswe ie 3 6 1 10 
WN iin becen natedeccasans seco 16 1 36 


A general classification shows: 
Col-  Derail- Other 
lisions. ments. Accd’ts. Total. P. c. 
Defects of road ll a ll 12 









- fects of equipment........... 5 7 4 16 18 
Negligence in operating tie nara 21 6 < 27 29 | 
U nforeseen obstructions....... .. 12 1 13 14} 
RIMMNMEMIRIIL. ovcisiecancdcscucss 10 16 a 26 27 | 
—_ — = rs 
oS eee isthe oa hes 36 52 5 93 100 | 


The number of trains involved is as follows 


Collisions. nneiapentn. Other. Total. ar 











Passenger......... 24 3 43 
Freight and other. 38 = 2 76 ou | gates, and direct that ‘‘a person be stationed to open and 
——s = ss Sor at close such gates when an engine or train passes, or make such 
MB iiik3 nsccennen 62 52 ) 119 ” 
: ie | other order as it deems proper.” The local authorities must 
The casualties may be divided as follows: first have unsuccessfully applied to the railroad company. 
Derail- Other Whenever a crossing in a city or village shall be protected 
KILLED. Collisions. ments. ace’ds. Total P.c. | bees sie. da : vy é I es 
Employés 2 10 jf 22 49 | by gates, ‘‘ with persons stationed to open and close the same 
— a : ; ss Lo 24 | when an engine or train passes,” the village or city, if its 
aye een % ae a = Lad | population be less than 50,000, cannot limit the speed of 
BOOM idn a snsecasse 29 16 ~ 45 100 | trains to less than 30 miles an hour. It appears that this 
. cn ewal F | law was passed at the instance of the New York Central for 
Employés........... 20 39 1 60 69 | micmic cl walicne bee : + anabric- 
Passengers $e il 10 = 1 24 | the put pose of relieving that road from the onerous restric 
RNIN Coccuscucdss 5 ze a 5 7 | tious imposed by some of the towns along its line; and the 
cit oe 36 49 1 86 100 | Speed of some of the trains through Amsterdam was sud- 


The casualties to pa-sengers and employés, when divided 
according to the classes of causes, appear as follows: 


Pass. Pass. Emp. Emp. 

killed. injured. killed. injured. 

Defee s of road............. 1 9 4 5 
Defects of equipment...... 1 1 1 6 
Negligence in operating... 8 11 12 23 
Unforeseen obstructions K ; 
_and maliciousness..... } aa nse 9 
Unexplained...........000 . =f oe oct 7 
MR ave brcciicscesiwsndes 10 21 22 60 


Twenty-three accidents caused the death of one or more 
persons, and 28 caused injury but not death, leaving 42 (45 
per cent. of the whole) which caused no personal injury 
worthy of record. 

The comparison with April, 1888 and 1887, shows : 








1889. 1888. 1887. 
POO OND. «iin s.0tce tee siaiescauedce 19 . 2 il 
Butting PM Nesinpmelsaielivn ciaiwaa ea matni 16 20 17 
Crossing and other collisions........ 1 6 oe 
PIII 5. 0 iaicd iesisietoibieseee’s.cicies 52 &3 58 
RY OND. ic ccancicicccicheeauced aie 5 4 1 
Total lS RCRA e ieee mite naeninias ns 93 136 90 
Kmployés killed tnneaimarcediconsnsiantanie 22 33 36 
Ur rant aacanounane.cek tan 2 9 5 
Employé és injured Sons atarhicrac ace tie aka a 60 107 74 
CT EEE A A ee 26 St 34 
Passenger trains involved............ 43 16 26 
Avetage per day: 
PM sd shiiicn cuane Oeiaeienicavenakeee 3.10 4.53 3.00 
Killed 1.50 1.40 1.37 
MONONA aA tckaceas nade orcasanesne unas 2.77 6.20 3.60 
Average per accident: 
PE wictaccsencaecnevesio“ Reatam etn eee 0.483 0.308 0.455 
PD kus 5.08 ctenndesndeneteenyensanent 0.924 1.368 1.200 


The worst accident of the month was that at Lorenzo, IIl., 
on the 10th,which we have discussed heretofore. There were, 
however, an unusual number of others which killed two, three 
or more persons each, The tramps fared particularly bard this 
month, a dozen of them having been killed in a half dozen acci- 
dents. In nearly every one of these cases the cause was neg- 
ligence in operating, but we presume that the fatality did not 
have much to do wit the censure visited upon the trainmen. 
One collision, in which the detached portion of a freight as- 
cending a grade’ ran back into another train, resulted in the 
injury of six of these objectionable passengers, and it might 
be surmised by one who knows the views of freight trainmen 
regarding them, that possibly the getting rid of these dead- 
heads bad something to do with the purposes of the trainmen ! 
The number of employés killed has been very uniform for 
the past three months, but the number of passengers 
killed in April shows a sbarp increase, there having 
been none reported for March, and only one (a drover in a 
stock train) in February. The collision at St. Paul on the 
2d was one of the most deplorable of the month, An old 
yardmaster, who had charge of the train, stood on the front 
platform motioning the engineer forward with his lantern. 
A number of the occupants of the car were trainmen ac- 
quainted with the locality, and one of them remonstrated 
with the yardmaster and repeated his caution, but it 
seems that it had the effect of confirming the 
latter in his self-confidence rather than otherwise. 
Strict conformity to regulations, even where it may seem 
wasteful of time and labor, or even wholly unnecessary, seems 
to be the only safeguard against serious personal injury and 
death in a considerable percentage of instances, and this is 
apparently the chief lesson of this collision. Neglect of the 
simple rule to never carry passengers, even ‘‘deadheads,” ex- 
cept in a properly made up train which isduly announced by 
special time table or dispatcher’s order may probably be held 
resposible for these fatalities. And yet it is the occurrence 
of accidents like this, where every victim has had to be paid 
a large damage bill —though in this instance the damage bills 
may be small—that has brought into use the rule above re- 
ferred to. If this, or any other rule which it is hard to en- 
force, is a good one immediately after a fatal accident, why 
is it not equally good at other times? 

The merits of wood pavement as a roadway for light loco- 
motives were tested at Dallas, Tex., last month, where a 
runaway engine, which bad been deserted by its runner 
when a butting collision was impending, ran off the end of 
the track after having traveled several miles, and not only 


| 


crossed the street but ran some distance up a cross street 
and entered a saloon. It appears that the hard character of 
the saloon, or of the curbing in front of it, put a stop to the 
wild flight of the engine. The collision on the Atchison, 
Topeka & Santa Fe, where a freight ran into the rear 
of a passenger train, occurred in the Raton Tunnel, and the 
passengers who were imprisoned in the tunnel for an hour 
and a half suffered considerably from the gas emitted by the 
three engines. The passenger train was moving at the ‘time 
of the collision, and it does not appear how the freight came 
to overtake it. The Mexican National had a bad collision, 
April 4, in which an engineer was killed. 











The New York state law concerning highway grade crossings 
was amen‘ed by the Legislature at its last session, so that its 
provisions are now substantially as follows: The Supreme or 
a county court may upon application cf the local authorities 
and upon ten days’ notice to the railroad, order flagmen or 








denly increased last week, to the surprise of the city officials. 
They had not heard of the change in the law, and got out a 
warrant for the arrest of an engineer. Many of the exist- 
ing restrictions upon tbe speed of trains within the limits of 
towns and villages are relics of the past, and should be 
materially modified if not abolished. To require a very low 
speed throughout the entire length of a village, when the 
object aimed at is simply the restriction of the speed at a 
few important crossings, is a crude and unnecessary arrapge- 
ment; and to require a slow rate at well protected cross- 
ings simply because trains have run slowly in that local- 
ity in years past, when the protection was poor, is 
equally unreasonable. A road through a thickly settled 
country, like that traversed by the New York Central or the 
Pennsylvania, must sooner or later encounter a state of 
things which will become intolerable unless these restric- 
tions upon the speed of trains are modified to coL- 
form to modern conditions. The public demands fast 
trains, but it is right that the safety of the people at cross- 
ings should at the same time be carefully looked after. No one 
denies that there is still room for very much improvement in 
the protection of crossings. The point which most needs to 
be watched by the railroads working under the New York 
law, isthat concerning the provision for an attendant at 
gates, which apparently contemplates no intermission in the 
Although the language of the law appears 
not to have been drawn with special reference to this 
point, it seems quite clear that such a thing as leaving a gate 
at night without an attendant was not thought of. And yet 
this is just where a big loophole is left open in many cases. 
A road which increases the speed of any of its trains at a 
crossing which is not attended during the whole of every 24 
hours may find the change more costly than would at first 
appear. Ifa person is struck by a train, even if the train be 
running slowly, he will, if he have good evidence that there 
was no man in attendance, find it much easier to convince a 
jury that the road was at fault in some respect than he 
would under former regulations. 


service, 





The case of the soldier who gets a pension for being hurt 
while playing ball ‘‘ in the line of duty,” is matched by that 
of a railroad laborer mentioned in our Railroad Law column 
this week. This unfortunate man‘was “* watching” the steam 
shovel, doubtless cogitating the while on its inability to vote, 
even though it had usurped the Irishman’s other prerogative, 
and for this laudable purpose he took up his position on the 
main track in front of an express train. The Missouri Su- 
preme Court holds the company for damages. A Maryland 
road was more fortunate, the Court of Appeals of that 
state justly rebuking the ‘‘ cheek” of a claimant who was 
struck by a train which was directly before his eyes for 





1,000 feet before it reached him. The .nan was walking on 
the track by no rightexcept custom. Another decision seems | 
to have fixed upon six seconds as the minimum time in which | 
a scared driver ought to recover his senses and ‘“‘ hustle” off 
the track when a train approaches the crossing which he 1s 

traveling over. | 


NEW PUBLICATIONS. 


A Treatise on Hydraulics ont Pneumatics. ree Use in| 
Technical Schools. By Irving P. Church, C. £. New 
York: John Wiley & Sons. 1889. 8ve, pp. sii. 317. 


This work follows, in general, the plan of previous writers 
who have adopted the analytic treatment for problems in the 
mechanics of fluids; but there are many praiseworthy devia- 
tions from the beaten path, consisting in tbe introduction of 
recent data cn discharge over weirs, friction in pipes and 
bends, the flow in rivers, etc. The result is a text-book con- 
siderably above the average; perhaps as good a text-book as 
will be written until our professors decide to break down the | 
wall of demarcation now existing between theoretical and | 
practical or actual results, and reach the conclusion, which is 
of necessity adopted by engineers in their practice, that a 
correct theoretical formula or rule is one which includes all 











in accord, 


student will derive from mastering the three theories (pages 
773 to 780) on the efflux of air, to find that they give, re- 
spectively, in numerical example, weights of flow equaling 
0.82, 0.722 and 0.756 pounds per second; since this so-called 
theoretical discussion is immediately followed by *‘ Practical 
Notes,” in which the results of experiments are discussed. 
But old abuses are hard to uproot, and most writers would 
think that they were diverging dangerously from the con- 
ventional did they reject all theory which was not confirmed 
by practice. 

In several instances where practical discussions are given, 
the author does not seem to have exercised sufficient care in 
selecting his data. For instance, in considering the resistance 
of tubes to collapse, he gives a formula, as Fairbairn’s, which 
allows considerable more pressure than does the actual for- 
mula established by Sir William Fairbairn, and which has 
been shown by practical experiment to be very unreliable. 
Again, it need hardly be said that a discussion of the econ- 
omy obtained by expanding steam, omitting all considera- 
tion of clearance, wire drawing, condensation and radiation, 
is worse than useless; and that the example of a steam 
engine operated with a cut-off at one-quarter stroke 
and without expansion, wherein it is shown that 
the engine consumes four times as much steam in the latter 
case as in the former, is thoroughly misleading. It is proba- 
ble that students in an institution where a work of this char- 
acter is used as a text book will receive more correct ideas 
ideas concerning the behavior of steam in the cylinder of an 
engine, so that a theoretical discussion of this character 
might well be omitted. The same remark will apply to the 
discussion of the adiabatic expansion of air, where formulas 
giving rough approximations are substituted for the correct 
values established by writers on thermodynamics. 

There are several other apparent defects of the same gene- 
ral character; but the work, on the whole, gives evidence of 
deep research and conscientious treatment. 


A History of the Planing Mill, by C. R. Tompkins, M. E. 
New York : John Wiley & Sons. 1889. 12 mo, pp. IX., 


929. 

The ‘histor y of the invention and development of the plan- 
ing mill is one of great interest, and is well related by the 
author in this little work. Waulliam Woodworth who may be 
said to bave produced the first complete planing-machine, 
patented Dec. 27, 1828, reissued in 1845, and twice extend- 
ed, so that the patent was in force 28 years, like many otber 
inventors of successful devices, did not realize a great pe- 
cuniary reward. He sold his patent to three capital- 
ists for about five thousand dollars, and_ the 
buyers realized immense fortunes from this purchase. Their 
mode of operation is an interesting illustration of the mon- 
opoly which can be caused by a patent so broadly construed 
as to shut out all competitors. AJl planing mills were sold 
under license, two at most being allowed in any town; the 
royalty charged being $3 for each 1,000 ft. of lumber 
plained and matched, the licensee being required to charge 
customers $7 per thousand. 

Some relief from this monopoly was obtained by the in- 
vention of the Norcross planing-machine, which did not in- 
fringe the Woodworth patents, according to a judicial 
decision. The Norcross machine was inferior to the Wood- 
worth planer, but was largely used nevertheless. On 
the expiration of the Woodworth patent the planing- 
machine was greatly improved by many inventors; and the 
author gives an interesting comparison, showing the de- 
velopment trom a machine with cutters, having a speed of 
1,200 revolutions a minute, and planing 4 ft. a minute, to 
the modern mill, with cutters revolving at from 3,000 to 
4,000 revolutions and finishing from 40 to 50 ft. of lumber 
per minute. 

Besides the historical account of the planing mill, the au- 
thor, who has bad an extensive practical experience in the 
construction, erection and management of wood-working 
machiuery, furnishes many valuable hiuts as to details of 
construction, management, proportioning pulleys and belts, 
the proper care of belting and other useful points. The prac- 
tical remarks have a literary merit of their own, being 
written in plain and interesting language which render them 
very useful. 

This book, while it will perhaps be perfectly intelligible to 
practical wood-workers, will be somewhat obscure in many 
places to persons who are unfamiliar with planing machines, 
because there are no sketches, either of complete machines 
or of the various details described. It might have been 
better, also, if the author had supplemented the statement 
that ‘‘at the present day manufacturers know or should 
know just what power is required to run each machine that 
they furnish,” with some reliable data on this point. 





Report of the Fourth Annual Meeting of the Illinois Society 
of Ey — e a sand Surveyors. Price, 50 cents. To be had 
of Prof. . Talbot, Executive Secretary, Champagn, Ill. 
The cae of which this is a report was held at Bloom- 

ington, Lll., Jan. 23, 24 and 25, 1889. Embodied in the 


| report are a number oe interesting papers on a variety of 


topics, and topical discussions of many questions. Among 
the papers of special interest to railroad men are: ‘Railroad 
Accidents, Their Causes and Prevention.” by S. F. Balcom, 
Assistant Engineer, Illinois Central Railroad; ‘‘Frogress of 
Work on the Cairo Bridge,” by the same author; ‘*The Nich- 
ols Hollow Culvert,” by E. A. Hill, Cincinnati, Indianapolis, 
St. Louis & Chicago Railway, Cincinnati, O., and ‘*‘Measur- 
ing and Computing Earthwork,” by E. L. Morse. 
TRADE CATALOGUES. 

Catalogue of the Berlin Iron Bridge Co., Eust Berlin, 

Conn.—This catalogue contains illustrations and brief de- 





the practical data; since true theory and practice are always | scriptions of many bridges built by this company, with its 
It is difficult, for example, to see what benefit a | well-known parabolic truss. 


The illustrations are all from 
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photographs of structures in place. There are shown also 
several examples of plate girder bridges and of iron buildings 
and roofs. Among the plate girder bridges shown is one of 
those of the New York, New Haven & Hartford, and the New 
York & New England, over Asylum street, at Hartford. 
These bridges are both double track, plate-girder structures, 
with iron and concrete floors. Each girder weighed 40 tons, 
said to be the heaviest single plate girder ever built in this 
country. Another interesting structure is the coal storehouse 
of the Burlington Water-works at Burlington, Vt. This isa 
building 40 by 98 ft. The iron roof is so constructed that a 
coal car can pass from the dock by means of a trestle the 
whole length of the building above the level of the top of the 
walls. The roof and trusses carry stringers, upon which is 
laid a railroad track. The train sheds of the New York, New 
Haven & Hartford, built at New Haven in 1885, are also 
illustrated. The building is 120 ft. wide by 400 ft. long, the 
roof being in two spans of 65 ft. each. The whole structure 
is of glass ani iron, no wood whatever having been used. 








Train Accidents in April. 


COLLISIONS. 
REAR. 


2d, on New York, Pennsylvania & Ohio, near Cortlandt. 
O., freight train separated in two places and the detached 
sections collided, throwing several cars over an embank- 
ment. 

2d, on New York & New England, near West Pawling, 
N. Y., freight train ran into the rear of a work train, injur- 
ing anemployé. The freight was properly flagged, but its 
speed was too high. 

2d, night, on Chicago, St. Louis & Pittsburgh, near 
Centreville, Ind., a freight train of 26 cars ascending a 
heavy grade broke in two at the fourth car from the engine; 
the rear portion ran back down grade into a following train, 
damaging the engine and wrecking 8 cars anda caboose. 
Three tramps killed and three injured. 

2d, 11 p. m., on Chicago, St. Paul, Minneapolis & Omaba, 
in the Western Division yard in St. Paul, Minn., a special 
passenger train consisting of one car pushed by an engine 
ran into some freight cars standing on the main track. 
Three passengers aud 1 tresspasser killed, and 83 passengers 
and 1 tresspasser injured. The passengers were employes in 
the company’s shops, whu were returning home after attend 
ing a meeting at the St. Paul Union Depot. The brakeman 
of the switching freight, which had the cars on the main 
track, states that he signaled the passenger train to stop. The 
men ip charge of the latter had considerable discussion and 
some doubts about the satety of proceeding through the yard 
at the speed they were runuing, but the man who was in 
charge of the train was killed. 

2d, on Indianapolis & St. Louis, at Charleston, IIlL., freight 
train ran into a preceding freight, doing some damage, kill- 
ing a number of horses. 

3d, on Baltimore & Ohio, near Rockville, Md., a passenger 
train, the engine of which bad been disabled by a broken 
piston-rod, while standing at the foot of a grade on a curve, 
was run into by a following freight train before it could be 
flagged and controlled, smashing the rear sleeping car, daw- 
aging the freight engine and derailing several cars. Engi- 
neer of freight injured by jumping. All passengers es- 
caped uninjured from the demolished car. The force of the 
collision was tempered by the passenger runner getting his 
train in motion before it was struck. 

4th, on New York, Lake Erie & Western, at Warsaw, 
N. Y., a freight train broke in two and the rear portion ran 
mto the forward one, wrecking several cars. 

6th, on New York, Lake Erie & Western, at Forest City, 
Pa., a Delaware & Hudson accommodation train standing 
at the station was run into by an Erie freight train, damag- 
iog the engine and rear coach. One trainman and one pas- 
senger injured. 

7th, night, on Atchison, Topeka & Santa Fe, in a tunnel 
near Morley, N. M.,a passenger train was run into bya 
closely-following freight train, damaging the rear Pullman 
sleeper. 

Sth, on Wisconsin Central, in Chicago, Ill., passenger train 
ran over a misplaced switch and into some freight cars 
standing ona side-track. Front of locomotive and a box- 
car damaged. 

10th, 4 a. m., on Chicago, Santa Fe & California, at 
Lorenzo, Ill., freight train ran into the rear of a passenger 
train, crushing the rear car, killing 5 passengers and injuring 
8trainmen. The freight bad been running too fast and en- 
croached on the passenger train’s time. 

15th, on New Orleans & Northeastern, at Meridian, Miss., 
passenger train collided with two box-cars left on the main 
track by mistake, doing considerable damage. Fireman in- 
jured by jumping. 

16th, on Pennsylvania, near Red Bank, N. J., a car of the 
Adams Express Co. at the rear end of a freight train became 
detached and, in recoupling, collided with it The contents 
of the car caught fire from an overturned stove and an ex- 
press messenger in extinguishing the flames was severely 
burned about the face. 

18th, on New York, Lake Erie & Western, at Big Flats, 
N. Y., freight train broke ip twoand the rear section ran 
into the forward one, derailing several cars. 

19th, 11 a. m.,on Louisville & Nashville, near Glencoe. 
Ky., a passenger train stopped on account of a slight mishap 
to the engine. The flagmau went out and placed torpedoes, 
but just as he returded and the passenger train had got in 
motion, a freight running at bigh speed dashed into the rear 
car, derailing and overturning the engine and one car. Five 
passengers and one trainman injured. 

20th, on Louisville & Nasnville, at Mallory’s, Tenn., an en- 
gine became unmanageable, owing to disarranged throttle, 
and ran into some box cars, doing slight damage. 

22d, on Boston & Albany, near Worcester, Mass., a freight 
train broke in two and the detached portion collided with the 
forward one, wrecking 6 cars. Oil in two tank cars was 
ignited by the sbock and much of the wreck was burnt up. 

26th, about 2 a. m., on Pennsylvania, near the Delaware 
River Bridge at Trenton, N. J., a freight train ran into the 
rear of a preceding freigbt ona curve in a dense fog, wreck- 
nf =m, caboose and 6 cars. A man in the caboose was 
cilled. 

26th, on Boston & Albany, at Springfield, Mass., a pas- 
Senger train ran into the rear of a freight train, damaging 
engine and caboose and derailing 2 tank cars. The track 
was wet and the passenger engine, upon being reversed, blew 
out both cylinder heads. 

BUTTING. 

ist, on Pennsylvania, at Deacon’s Swith, N. J., passenger 
train ran into the head of a freight backing on to a side 
track, damaging the iccomotives and derailing the tender of 
passenger engine. One trainmaninjured. The passenger 
train was flagged, but, owing totug and rain, the signal was 
not seen soon enough. 

2d, about 8 p. m., on Northern Pacific, at Prickly Pear 








' - * sw 
Junction, Mont., an east-bound passenger train ran over a| 7th, on West Shore, at Byron Centre, N. Y., several cars 


misplaced switch and collided with a double-header freight 
train which had backed on to the side track, damaging 3 en- 
gines. Fireman and two tramps killed. 

4th, on Louisville & Nashville, at Brown’s Cross Road, 


Tenn., butting collision between freight train second 74} 


moving north ard 71 moving south. Both trains were run- 
ning at considerable speed and both engines and 16 cars were 
completely wrecked. Three trainmen killed. Train 71 left 
the previous station without examining the train register to 
make sure that both sections of 74 had arrived. The con- 
ductor inquired of the yardmaster and operator and was in- 
formed that 74 bad arrived. but the persons giving this an- 
swer alluded to the tirst section. 

4th, on Central Pacific, near Reno, Nev., butting collision 
between two freight trains on a sharp curve, wrecking botb 
ebgines and l4 cars. Two trainmen killed. 

6th, on Atchison, Topeka & Santa F, near Trinidad, Col., 
butting collision between two passenger trains, each drawn 
by two engines, which with several cars were wrecked. En- 
gineer injured and a tramp killed. 

7th, on Atlantic & Pacific, near Peach Springs, Ariz , but- 
ting collision between two passenger trains on a curve, in 
which the engines, mail and baggage cars were thrown over 
an embankment into a river and badly wrecked. One train- 
man injured and a tramp stealing a ride on the front end of 
the baggage car killed. 

10th, on Colorado Midland, near Aspen Junction, Col., 
butting collision between a passenger train and an empty en- 
gine, damaging both engines and several coaches. Two 
passengers injured. 

15th, on Delaware & Hudson Canal Co.’s road, at Putnam, 
N. Y., butting collision between a north-bound mixed train 


and a south-bound freight which bad pulled by the station | 


with the intention of backing on to the side track. Eugineer 
of mixed train killed, and one freight car derailed and over- 
turned into Lake Champlain. Tbe south-bound train had not 
sent its flagman sufficiently far ahead. 

19th, on New York Central & Hudson River, near Lock- 
port, N. Y., butting coliis‘on between two freight trains, one 


of which was going ov toa side track and had not cleared | 


the main track. 

22d, on Atchison, Topeka & Santa Fé, at Alfred, I. T., 
butting eollision between two freight trains, doing consider- 
able damage. 

24th, ou Cincinnati, New Orleans & Texas Pacific, near 
Glen Mary, Tenn., butting collision between two freight 
trains, wrecking both. Three trainmen killed, 2 injured. 
Glen Mary is a schedule meeting point, and the crew of the 
south-bouud freight, finding that an express train which they 
sbould have m2t here was 50 minutes late, and having 
authority to run against it, forgot all about a freight train 
which they were also to have met, and collided with it. 

24th, on Memphis & Charleston, at Carpenter’s, Tenn., a 
passenger train ran over a misplaced switch and into the 
head of a freight train standing on a side-track, wrecking 
<4 engines. Engineer and fireman of passenger train 
killed. 

26th, on Bultimore & Ohio, in Baltimore, Md., butting 
collision between two passenger trains, due to a defective 
switch, damaging the engines and baggage cars of each train. 
Four trainmen injured. 

27th, on Houston & Texas Central, near Sherman, Tex., 
butting collision between a passenger train and a freight 


train, damaging both engines and several cars loaded with | 


cattle,a number of which were killed. One trainmen in’ 
jured. The passenger train bad orders to meet two trains 
at the preceding station, but pulled out upon the arrival of 
one of them. 

27th, on Lake Shore & Michigan Southern, at Rolling 
Prairie, Ind., butting collision between west-bound fast mail 
and east-bound Atlantic express, damaging both engines and 
several cars. A tramp was killed. The eest-hound train 
stood on the main track just clear of the switch leading to 
the turnout. Theengineer of the west-bound train mis- 
takenly assumed that the switch was set to lead him into the 
side-track. 

27th, on Colorado Midland, near Hagerman Tunnel, Col., 
butting collision between a passenger train and an empty 
engine, damaging both engines and several cars. Two fire- 
men injured. The empty engine was running contrary to 
orders on the passenger train’s time. 

CROSSING AND MISCELLANEOUS. 

18th, on Southern Pacific, at Florence, Cal., passenger 
train just leaving the station ran into the of a construction 
train crossing the main track. Engine and half a dozen flat 
cars damaged. 

DERAILMENTS. 


DEFECTS OF ROAD. 

1st, on Union Pacific, near Omaha, Neb., engine and 5 cars 
of a freight train thrown from the track by a_ broken rail 
and damaged. One trainman killed, 2 injured. 

2d,on Baltimore & Onio, near Be.lton, W. Va., a freight 
train ran on to a burning bridge and, the structure giving 
way, went down into the creek, where the wreck was fired 
by the burning timbers and consumed. Three trainmen in- 
jured by jumping. Two tramps killed. 

8th, on Atlantic & Pacific, near Lavie Station, Cal., 
freight train ran into a creek, the bridge over which had 
been burned out during the previous night. One trainman 
killed and several injured. 

Sth, on Baltimore & Ohio, near 100th street, Chicago, the 
seventh car from the engine in a passenger train of 10 cars 
was derailed by adefective switch and the 4 rear cars 
crashed into some oi] tank cars standing on a side track. 
One passenger killed and 9 injured. The bolt fastening the 
switch to the switch-rod was missing. 

8th, on Missouri Pacific, near Atoka, [. T., engine of a 
freight train broke through a small trestle and with several 
ears was wrecked Brakeman injured. 

21st, on Buffalo, Rochester & Pittsburgh, near West 
Seneca, N. Y., engine and 11 cars of a freight train thrown 
from the track by a broken rail. 


24th, on Florida Railway & Navigation Co.’s road, near | 


Belleview, Fla., freight train thrown from the track by a 
broken rail, wrecking 4 cars. 

25th, on Pennsylvania, near Riverside, Pa., a freight train 
broke through a bridge which had been partially burned, 
presumably by a fire started under it by careless fishermen, 
but which a heavy rainstorm had extinguished. The engine 
and 8 cars, including a tank car containing oil, went down 
into the creek, took fire and were burned up. Engineer and 
fireman injured. 


27th, on Southern Pacific, at Houston, Tex., aniron bridge | 


resting on wooden abutments fell bodily (without breaking) 
under a freight train, all but the caboose going down into the 
stream 30 ft. below. One trainman killed 4 injured. 

30th, on Chicago, St. Paul, Minneapolis & Omaha, near 
West Superior, Wis., engine and 12cars of a construction 
train were derailed at a point where a rail was badly out of 
line. Fireman killed. 

30th, on Texas & Pacific, near Cisco, Tex., freight train 
broke through a trestle, wrecking 7 cars. 

DEFECTS OF EQUIPMENT. 
3d, on Pittsburgh, Fort Wayne & Chicago, near Forest, 





O., 16 cars of a freight train were derailed and ditched, pre- 
sumably by the dropping of a brake beam. 


of a freight train derailed by the breaking of an axle. 
13th, on Southern Pacific, near Strauss, N. M., engine and 
12 cars of a freight train were derailed by the breaking of 
a driving-wheel flange, going over an embankment. Engi- 
neer and fireman injured. 
15th, on Fitchburg road, at Lake Pleasant, Mass., a draw- 
bar in a freight train was pulled out and 7 cars were de- 
railed and damaged. 
15th, on Buffalo, Rochester & Pittsburgh, at Mumford, 
N. Y., coal train derailed by the breaking of an axle. 
18th, on New York, New Haven & Hartford, at Turner- 
ville, Conn , the New York & New England express, west- 
| bound, was deraiied by a broken wheel under the smoking 
car, while the train was running at a considerable speed 
Ihe train ran some distance off the sleepers until it reached 
the switch leading to the Colchester Branch, where the three 
rear cars took the branch. The smoking car was overturned 
| just before it stopped. Although there were about 20 pas- 
sengers 1n it, noue were injured. 
20th, on Central Iowa, uear Berwick, Lll., a combination 
car and a coach of a mixed train were derailed at a bridge 
| by a broken wheel and thrown into a creek, The wreck took 
| fire from an overturned stove and, with a portion of the 
bridge, was consumed. Conductor and 1 passenger killed, 3 
trainmen and 1 passenger injured, 
NEGLIGENCE IN OPERATING. 
7th, on San Francisco & North Pacific, at Tiburon, Cal. 
passenger train derailed by a misplaced switch. 
14th, on Central Pacific, near Redding, Cal., passenger 
| tra'n derailed by a misplaced switch, 
| 16th, on New York & New England, at Waterbury, Conn., 
| engine and several cars of an accommodation train derailed 
| by a misplaced switch. 
17th, 8 p. m., on Pittsburgh & Lake Erie, at Coraopolis, 
Pa., passenger train derailed at an unfastened switch. Fire- 
man injured. A freight train had just entered the side- 
track, and the brakeman in adjusting the switch left the 
| lever unfastened. 
19th, night, on Duluth & Iron Range, near Two Harbors, 
Minn , a freight train descending a steep grade became un- 
controllable and ran ata high speed for 4 miles, when it was 
derailed, more than half the train being wrecked, Engineer 
injured. Tbe train was equipped with the Westinghouse 
automatic brake, but the apparatus was either imperfectly 
adjusted or poorly managed, or both. 
28th, on New York Central & Hudson River, at Cayuga, 
N. Y., passenger train of 6 cars derailed at a switch which 
was not properly fastened. 
UNFORESEEN OBSTRUCTIONS. 
5th, on Savaonah, Florida & Western, near Savannah, 
Ga., freight train derailed by collision with a hand car. A 
number of cars were wrecked and conductor and engineer 
killed. 
6th, on East Tennessee, Virginia & Georgia, near Bruns- 
wick, Ga., freight train derailed by a cow, wrecking en- 








gine and 8 cars. The wreck caught fire and was de- 
stroyed. 
7th, on Richmond & Danville, at Pocomoke, Va., a 








| freight train ran into a washout, derailipg engine, tender and 
severalcars. Engineer injured. 
14th, on St. Louis, Alton & Terre Haute, near Belleville, 
| Ill., owing to the caving in of an old coal mine, the engine and 
i5cars of a passing freight train suddenly sank 10 ft. into 
| the — and were badly wrecked. Three trainmen in- 
ured. 
| : 17th, on Chicago & West Michigan, near Grandville, 
Mich., passenger train derailed by a purposely misplaced 
switch, the locomotive being overturned and baggage and 
| smoking cars badly damaged. 
| 18th, on Denver & Rio Grande, near Montrose, Col., en- 
| gine of passenger train was struck by a landslide and thrown 
down a 30 ft. embankment into a river. Fireman killed. 
engineer injured. 
20th, on Lebigh Valley, near Pittston, Pa., the rear car of 
| a passenger train was derailed by a cow. The bind truck 
| was torn off from the body of thecar, and the latter dropped 
| upon the rails. One passenger injured. 
| 21st, on Milwaukee, Lake Shore & Western, near Marion, 
Wis., freight train derailed at a point where forest tires had 
destroyed the ties. Eigbt cars, including several loaded 
with hogs, were consumed, Engimeer hurt by jumping. 
25th, on Little Rock & Memphis, near Hazen, Ark., freight 
train ran over a herd of cattle, derailing the engine. 
26th, on Richmond & Danville, near West Point, Va., 
freight train derailed at a washout, killing engineer and fire- 
man. 
27tb, on Colorado Midland, near Hagerman Tunnel, Col., 
the rear car of a passenger train was derailed by a large 
stone which had rolled down the bank at one side of the 
track. The car ran some distance on the sleepers and was 
tinally overturned ; it was the pay car, and one man in it 
was injured. 
28th, on Central of Georgia, near Jonesboro, Ga., engine 
of a passenger train was derailed by a tie which had been 
maliciously placed across the track, injuring the engineer. 





UNEXPLAINED. 

Ist, on Pennsylvania, at Lewiston, N. J., 3 cars of a 
freight train were derailed. 

2d, on Peunsylvania, at Jerry Run, Pa.,3 cars of a freight 
train loaded with logs were derailed. Two tramps stealing a 
ride were struck by flying timber and killed. 

ith, on Burlington & Missouri River, near Lincoln, Neb., 
several cars of a freight train derailed. The engineer and 
fireman got frightened and leaped trom the engine, which 
broke away from the cars and ran some distance, when it 
collided with a passenger train. Both engines wrecked. 

5th, on Missouri Pacitic, near Denton, Tex., two cars of a 
freight train derailed. 

6th, on Brunswick & Western, near Lulaton, Ga., con- 
struction train derailed and wrecked, injuring 2 trainmen, 
| 6th,on New York, Pennsylvania & Obio, near Austin- 
| town, O , construction train derailed, ditching the caboose. 
| Conductor and one employé injured, 
| 12th, on Georgia Pacific, near Bremen, Ga., freight train 
| derailed. 
| 18th, on Louisville & Nashville, near Decatur, Ala., car of 





| a freight train derailed on a bridge. 


18th, on Geneva, Ithaca & Sayre, near Ithaca, N. Y., pas- 
| Senger train derailed. 


| 20th,on Maine Central, near Skowhegan, Me., engine of 


passenger derailed on a curve. 
| 21st,on New York & Brooklyn Bridge, at the New York 
| end, switch engine running backwards derailed at a sharp 
| curve. 

22d, on Northern Pacific, at Thompson Falls, Mont., en- 
gine and 20 cars of a freight train were derailed and 
wrecked. Two trainmen injured. A temporary track was 
built around the wreck. 

25th, on International & Great Northern, at Galveston, 
Tex., a switch engine was derailed on a trestle, tipped off 
and wrecked. Engineer injured. : 

25tb, on Chesapeake & Ohio, near Big Sandy, W. Va., car 
of a freight train derailed ona trestle. Part of the trestle 
was demolished and 7 cars went down into the stream. 

25th, on Oregon Railway & Navigation Co.’s road, at 
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Starbuck, W. T., smoking car of a passenger train was de- 
railed and overturned, injuring 6 passengers, 

30th, on Texas & Pacitic, near Cisco, Tex., engine of pas- 
senger train detached from its train and returning froma 
wreck was derailed. | 

OTHER ACCIDENTS. 

3d, on Prescott & Arizona Central, near Banghart’s, Ari- | 
zona, a loaded cattle car in a freight train caught fire from 
sparks fro:n the Jocomotive and was destroyed. 

14th, on Texas & Pacific, near Brazos, '‘lex., steam gauge | 
of engine of passenger train blew out, badly se alding the en- | 
gineer, | 

23.41, on Baltimore & Ohio, at Utica, O.. boiler of passen- 
ger engine exploded. Several adjacent buildings damaged. 

24th, on Galveston, Harrislturg & San Antonio, near Co- 
lumbus, Tex., engine of freight train exploded its boiler. 

27th, on Atchison, Topeka & Santa Fé, at Emporia, Kap., 
a trunk in the baggage car of a passenger train standing at 
the station exploded, breaking all the windows and setting 
the car on fire. 

A summary will be found in another column. 





The Cost of f Tracklaying. 


Among the topical questions discussed at the last annual 
meeting of the Illinois Society of Ergineers and Surveyors 
was that of the cost of track-laying. Mr. Charles Hansel, 
Engineer of the Wabasb, usually calculates $350 per mile 
as the cost of laying, while the total cost, mcluding tics and 
iron, is nearly $1 per foot. Mr. Morse said that cna branch 
of the Chicago, Burlington & Quincy the contract Jast year 
was 8300 per mile. Mr. E. bL. Contine said that on a 
Western Kansas road, on wlich he was Assistant Chief 
Engiueer, the estimated cost fer !aying new work was $500 
per mile, including train crews. 

Prof. A N Talbot presented the following note: Mr. M. 
H. Munson, Track Engineer on the A., T. & S. F., some time 
ago kindly furnished me with a detailed statement of the 
distribution of force and the cost for laying track at tbe rate 
cf womiles per day as practiced on that road. Ties were 
hauled by team, and the laying was done by the old style 
method. On the Larned Branch 15 miles in 7 days were laid 
with this force—under favorable circumstances, however, 
very ligitt grades, light work, road-bed in first-class condi- 
tion, an | bt earth for ballast. On the Arkansas City Ex- 
tension the main track laid in a month cost $292 per mile. I 
am of the opinion that track laid and surfaced, under ordi- 
nary conditions, for less thav $350 per mile is cheaply done. 
I may add that the track laying was not contract work; care 
was take to get first-class work, rails were not kinked by run 
ning over them before surfacing, and the surfacing gang left 
the track in excellent condition for new track. 

The distribution and cost referred to is given in the table 
below: 





Force for laying 2 miles per day: 

















No. of Rate per 
Men. Occupation. day. Amount, 
15 | a errr ee $1.75 $26.25 
2 SIN occ Silasancawssesavveseneacee 1.75 3.50 
24 Is oie sictedieianet aes 1.75 42.00 
8 Strapping aaa aie On aa ecb Sea enee 1.75 
5 Spacing ties and “squaring” joints.... 1.75 

ET Serre 1.75 

Setting “joint and center” tic 1.75 

CARTY ING MAUBOS ..... ccc cccece 1.75 

Distr ibuting spikes..... 1.75 

Caring for tools...... re 1.75 

Bedding ties Lk 


IVE 65 6 0nKeees 
Handling ties...... 
Stretching tie line . 
Carrying water.... 
General foreman 


— i 
et et et eet et ie OS DS SS 


Foreman tie bedding. 
Foreman handling ties. 
Foreman track lining.. 
Foreman spiking gang 
SE rare ee 
22 teams hauling ties 
1 team hauling iron car 


= 





164 Cost for labor only of laying 2 miles of track.... 
Force for surfacing 2 miles of track per day: 













N>. of Rate per 
Men. Occupation. day. Amount. 
1 En eae 50 $2.50 
1 Foreman raising track. 0 2.00 
2 ** Back bolters”. + oe 3.50 
80 NE Sse eeece a Aaiio ako: rds sa eanaae 1.40 112.00 
—_ SUMMARY. —_——— 
St Cost, for labor only, of surfacing 2 miles of track $120.00 
Cost, for labor only, of laying 2 miles of track... 341.53 
IO Cr IN 5.5 tase cnevesilasenisncdecnceiss 5.00 
Timekeeper........... be caer eae rs anih in ah eiataaboa ia 3.00 
TLAIN GUC ENTINE CLOWS. .........060s000 +s cevwccce 15.04 
ee rc inulendapaccabscidasanadmes 1. 97 
Total cost, for labor only, of manga and 

surfacing 2 miles of track ....... $495.54 
Ce SEE dp banc anghaccsadcedbdescsaeeassesune $247.77 





Electrolytic Manufacture of Copper Pipes and Tubes 
—Elmore’ s Process. 


The progress of electrical processes is rapidly transforming 
mechanical industries. One of the most interesting applica- 
tions is the electrolytic fabrication of copper tubes and pipes, 
such as those required for high-pressure steam engines, for 
which the ordinary process of manufacture with brazed 
joints is unsafe. 

Two recent explosions of copper pipes with brazed joints, 
under a pressure of 150 lbs. per sq. in., have induced the 
officials of Lloyd’s Register to have the matter investigated by 
a distinguished naval engineer, Mr. W. Parker, who has re- 
cently publisbed the results of his examination. Mr. Parker’s 


bers 23.75, 20 25 and 14 


|speedor pressure of the burni her; and since there is no 


| the copper 


investigations have shown that copper heated to a high tem- | 


perature loses its strength and becomes very brittle. As the 
pipe is very hot during the process of brazing, it may crack 
at this time, and although the rupture is not visible and may 
not be discovered by a hydraulic test when cold, the tempera- 


of the steam, may break the pipe. Hence there is a constant 
risk in using brazed copper pipes of large diameter. Several 
methods of avoiding this danger have been proposed, but the 


| for a moment, that our 
| its full speed with the cylinder covers off. so that there may 
ture of 350 deg. Fabrenbeit and the corresponding pressure | 


best consists in the use of copper pipes made by electrolysis, 
according to Mr. W. Elmore’s system. 

A revolviug cylindrical mandrel is fitted in an electrolytic 
bath containing a solution of sulphate of copper, and bars of 
Chili copper are placed around the mandrel. The copper 
bars are conaected with the positive pole of a dynamo, and 
the mandrel with the negative pole. The copper is deposited 


; upon the mandrel, and when it attains the desired thickness 


the tube is withdrawn, being thus made without joints or 
seams. But the refined copper thus deposited would 


be deficient in tenacity and ductility were it not 
for the ingenious device of polishing the sur- 
face with a burnisher as the deposit is made. 


The burnisher, of agate, presses lightly upon the copper sur 
face, and moves from one end to tbe other of the revolving 
mandrel, the velocities of the mandrel and burnisher being 
regulated so tbat all the surface of the deposit is polished by 
ibe Lurnisher, and the thin layers deposited between two 
passes of the tool are properly burnished, acquiring the 
necessary mechanical qualities. The impurities of the cop- 
per which is electrolyzed and refined by the same operation 
fall tothe bottom of the bath, under the form of matallic 
dross, end are withdrawn for treatinent to extract their 
valuable comp: nents, 

In experiments made by Mr. Parker at the Elmore shops, 
Cockermeuth, a pipe having a thickness of , in. was made 
in 17@ hours, As the burnisher does not act at the extrem 
t es of the mandrel, it is easy to compare the quality of burn- 
ished copper with that whichis not touched by the burnisher 
during the electrolytic operation. 

With regard to the tensile strength, the resistances to rup- 
ture of the polished electrolytic copper, of wire-drawn coppir 
and rolled copper, 


are represented respectively by the pum 


The electrolytic copper is also the most ductile, the con- 
traction being limited to the vicinity of the poivt of rupture. | 
The contraction of the wire-drawn copper 


cent., 


being 128 per 
that of rolled copper is 45 per cent., and of polished 


electrolytic copper, 72 per cent. ; Ir 


At the temperate of 360 deg. Fabrenheit—ordinary steam | 
temperature in modern engines—the resistance to rupture of 
the electrolytic pipes is 50 per cent. greater than that of 
pipes w th brazed joints, Other advantages of this process | 
consist in the possibility of making pipes of any desired 
diameter, of uniform thickness, aud of constant density and | 
strength throughout their whole extent. The quality of the | 
copper deposited can be modified at will, by changing the 


brazing, the high temperatures which reduce the strength of 
are avoided. 

A correspondent of Enyineering, who has visited Mr. El- | 
more’s shops at Cockermouth, makes an interesting compari- 
son between this factory—so clean, silent and well ventilated, 
having walls covered with blooming roses—and the copper 
works at Swansea, where the sulphurous and empoisoned at- 
mosphere destroys all vegetation in a circuit of several miles. | 

This correspondent, Mr. C. J. Simmons, estimates that a| 
current of 6040.8 ampéres acting during 144 jours can de- 
posit a ton of copper, by the expenditure of four electric | 
horse-power at a tension of \ volt, allowing for the electric | 
resistance of the bath and polarizing force due to its impurities. 
Assuming that a horse-power can be produced for 3 lbs, 
of coal per hour, and that the efficiency of the electric plant 
is 50 per cent., it appears that each ton of copper pipes will 
only require 1.71 tons of coal for the electrolytic process. 
This method of making copper tubes was briefly described in | 
the Railroud Gazette of June 15, 1885. 








Rotary Engines. | 

An attentive examination of the patent list at once reveals | 
the astonishing amount of effort among iuventors devoted to | 
the production of rotary steam engines, an effort in the| 
main expended- upon false grounds, and in consequence of | 
illusive hopes. 

Rotary evgines have a well defined ard exceedingly im- | 
portant position for practical purposes, which we would not 
for a moment attempt to minimize, but their true position 
will be rendered all the more evident and secure by an at- 
tentive examination of the common fallacies respecting them. 
We are well aware that such fallacies are clearly understood 
by many of our practical engineers and by all of our lead- 
ing engineers, but nevertheless it may save some ingenious 
but mistaken inventor much thought and useless labor if we 
point out clearly the errors respecting 1o0tary engines, as 
weil as their true position in engineering work. 

At first sight it seems very hkely that power should be| 
lost by reciprocating in the common form of piston engine, | 
but a little consideration will prove that this is not the fact. 
Take, for instance, the case of an engine where the piston, 
piston rod, cross-head, and connecting rod—in fact, all the 
reciprocating parts—weigh together 5cwt., and suppose that 
the highest piston’ speed—not the average—is 600 ft. per 
minute ; then the total energy contained in the 
moving mass at the instant of maximum 
is about 870 ft.-lbs, If the strcke be of such length 
that 250 revolutions per minute are made, then, 
as the direction of motion is changed 500 times per 
minute, if power be lost by change of direction, then the | 
total possible loss is 870 x 500 = 435,000 ft.-lbs. per 
minute, or about 13 horse-power. That is, if the whole} 
power expended in giving the piston motion from the begit- | 
ning to the middle of the stroke is lost in reversing the | 
motion when the piston reaches the end of its stioke, that 
is the amount of -power which would be lost in such an 
engine. But inventors seem to forget that if work requires 
to de done to give the piston velocity, it, on the other hand, 
must do work in order to lose velocity and come to rest. The 
work done in the early part of the stroke in giving tbe piston 
velocity is returned to the crank pin at or belore the end of 
the stroke. This is more easily understood if we suppose, 
engine is driven round by a belt at 


whole | 
velocity 


be no pressures or resistances generated save those due to 
movement. Here, tbe piston is entirely driven from the 
crank pin, and whatever pressures come upon the pin are due 
to the reciprocating parts alone. 

The real function of the best type of rotary engine is not 


| 
| to save fuel, but to save 
| of rotary engines are as steam-tight, and are arrarged to 


| shutter, 


| steam-tigbht pistons workirg 


| finisued five cars for the Brooklyn, Bath & West 


| 5,000 ft. 


}an increase of its 


=> 


space. Provided that the pistons 
use steam as expansively as in ordinary engines, there is no 
reason why they should not be as economical; but, asa mat- 
ter of fact, few such engines are economical. Their advan- 
tages lie in high speeds, small bulk, and consequently, great 
power—not in economy. Very few can be considered as 
truly rotary—ttat is, nearly all of them contain some part 
which reciprocates, and in many so-called rotaries the pistons 
themselves have a relative reciprocating motion. The 
commonest type, in patent specifications at least, contains a 
revolving piston within a cylinder and a reciprocating 
which serves as an abutment or cylinder bottom, 
and moves to and fro relatively to the cylinder. Another 
type bas a spherical cylinder and flat piston, with spherical 
periphery, which has a combined revolving and reciprocat- 
ing motion. The well-known ‘lower spherical engine is a 
good example of this kind, in which the mechanical 
difficulties are most ingeniously overcome, and a steam-tight 
piston secured without useless friction under most trying 
conditions 
Perhaps the most truly rotary engine is Parson's steam 
turbine, frem which ebormous velocities and good power 
can be obtained in very small bulk, and a fair measure of 
economy as well. Mr. Rigg’s beautifully conceived revolvy- 
ing steam engine is not really a rotary buta reciprocating 
engine, where the reciprocations are relative, not actual, 
and on which any actual reciprocation appears not in the 
cylinders and pistons, but in the connecting rods. Conse 
quently enormous velocities may be obtained without vibra 


| tion. 


These and many other rotary, or 
are very admirable examples of what can be done by 
ingenious design and first-class workmanship to solve the 
difficult problem of attaining bigh velocity of rotation and 
great power in a very small space, but in not one of them is 
the economy of steam nearly so good as is attained easily in 
the best types of reciprocating engine. At best the com- 
plexiiy and nature of the working part in such engines ren - 
der them more expensive 1n first cost, and less easily kept ip 
order, than the ordinary reciprocating piston type. This is 
readily understood when we consider the ‘ifficuity of getting 
easily against the various sur- 
faces required im such incase The Practical Engineer. 


partly rotary, engines 








TECHNICAL. 


Locomotive Building. 
lhe Brooks Locomotive Works have received an order from 
the Lake Erie & Western for three mogul locomotives, 

Two new mogul passenger ergines from the Rogers Loco- 
motive Works were received last week by the Nashville, 
Chattanooga & St. Louis. 

The Rhode Island Locomotive Works delivered two new 
engines to the Union Pacific last week. 

At the annual meeting of the stockholders of tte Taunton 
Locomotive Works, R. I. Gammell was re-elected President, 
and William R. Billings was chosen Corporation Clerk and 
Treasurer. 





Car Notes. 
The first instellment of the 750 additional ventilated fruit 
cars, ordered by the Central of Georgia recently, bas been 
received from the United States Rolling Stock Co.’s Anniston 
works. 

The Wason Car Mfg. Co., of Springfield. Mass., has just 
End road. 
The cars are of «pen style, for summer travel ond excursion 
trains, 

Thirty new freight cars were received by the Louisville, 
St. Louis & Texas road last week. 


Since winter 20 box cars and several passenger cars have 


| been finishid at the Water ville shops of the Maine Central. 


The Obi» Falls Car Co. has secured contracts to keep its 
passenger cepartment Lusy for the next ten weeks, and has 
also been awarded a contract to build 200 box cars and several 
cabooses fora S uthern road, and is negotiating for a con- 
tract to build 500 cars for another Southern hne. 


Bridge Notes. 

The selectmen of Great Barrington, Mass., 
with the Berlin Bridge Co. for 
bridge across Williams River. 

Work upon the abutments of Kenduskeag bridge, at 
Bangor, Me., for which $10,000 was appropriated by Con- 
gress, will probably begin some time in July. The Groton 
Bridge Co. has the contract. 

J.T. Thomas, Grenada, Miss., will receive bids until July 
1 for constructing an iron bridge near Tuscahoma ferry, 

An iron bridge costing $2,180 has just been completed at 
Attala, Ala., and contracts will scon be let for one 200 ft. 
long. 


bave contracted 
the erection of a new iron 


Proposals are wanted for constructing » iron approach to 
bridge, a.length of 410 ft. Address G. C. Shelden, Hough- 
ton, Mich. 

The city of St. Cloud, Minn., bas authorized an issue of 
bonds to the extent of $80,000 to build bridges. 

An iron bridge is to be built at Windsor Locks, Conn., by 
the canal company. 

The A. C. Bayne Mfg. Co., of Minneapolis, bas been given 
the contract to build three small iron bridges near Bismarck, 
Dak. 

Manufacturing and Business. 

Receut sales of the Dunham storm proof door have been 
made to the following ruads: Atchison, Topeka & Santa Fe; 
New York Central & Hudson River; Northern Pacific; 
Union Pacific; Marietta & North Georgia; Central of New 
Jersey; Milw aukee, Lake Shore & W estern, and Cleveland, 


| Columbus, Cincinnati & Indianapolis. 


Shailer & Schniglau, engineers and contractors, of Chi- 
cago, have been awarded the contract for building the water 
tunnel, shore and lake shafts, crib, light-house and electric 
machinery for the city of Lake View, Ill. The tunnel is to 
be 6 ft. im diameter, and to extend under Lake Michigan 
The contract price is $159,650, and the work is to 
be commenced at once, 

The Ingersoll-Sergeant Rock Drill Co., of New York, bas 
recently made foreign shipments of complete mining plants 
to South Africa and Japan. The company has a large ex- 
bibit of rock drills. air compressors, cbanneling machines, 


etc., at the Paris Exposition. 


A certificate bas been filed at Albany, N. Y., by the 
Sprague Electric Railway & Motor Uo., of New York. for 
capital from $1,000,000 to $1,600,600, 
$400,000 of which is to be preferred. 

The Louisiana & Texas Construction Co., with a capital 
stock of $100,000, has been incorporated to build railroads, 
etc., by E. W. Taylor, M. C. Hurley, of Fort Worth, Tex , 
and others. 

John W. Good and L. McGilvray bave formed a partner- 
ship as manufacturers’ agents, and established themselves in 
the Laclede Building, St. Louis, Mo. Among the firms repre- 
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sented by them are P. L. Kimberly & Co., Sharon, Pa.; 
Standard Iron Co., Bridgeport, O.; Lawrence Iron & Steel 
oe Ironton, O., and the Calumet Iron & Steel Co., Chicago, 


The Ishpeming Vulcan Steel Welding Co. has begun the 
erection of works at Ishpeming, Mich. The company will 
manufacture its compound in eight states, and will employ 
a large force of men when the buildings are completed. 


The Wisconsin Central bas ordered a number of the largest 
size Globe ventilators for its new passenger station now 
under construction in Chicago. The Dunbam Manufacturing 
Co. also reports orders received during the past few days for 
Globe ventilators from the following roads: Boston & 
Maine, Missouri Pacific, Chicago & Eastern Illinois, Housa 
tonic, Pennsylvania, New York & New England and New 
York Central & Hudson River roads. 

Henry R. Worthington has just opened a branch office at 
338 Sibley streec, St. Paul, Mino. 

The Widdifield & Bowman Electric Brake Co. has opened 
an office at Room 125, Temple Court, New York City. 

A receiver has been appointed for the Waldumer Electric 
and Mag netic Brake Co., of Cincinnati, Obio. 


Tron and Steel. 


The American Tube & Iron Co., of Middletown, Pa., has 
contracted with the Pittsburgh Plate Glass Co. to supply im- 
mediately all the pipe necessary for that company’s 8-iu. gas 
line from the Ruff Run field toits Ford Vity Works, 12 
miles. 

Tbe Columbia Steel Co., of Pittsburgh, with works at 
Uniontown, Pa., is making additions to its works, 1n the 
shape of open-hearth furnaces. 

The A. Garrison Foundry Co., at Pittsburgh, Pa., will 
erect an open-hearth furnace in that city for foundry use. 

The Monongahela Furnace Co. was permanently organized 
at McKeesport, Pa., last week. The corporation is composed 
of the stockholders of the National Tube Werks Co., and it 
will erect two of the latest improved furnaces, each with a 
capacity of 250 tons daily, at McKeesport, Pa. The pig-iron 
produced will be used by the National Tube Works Co. and 
the Republic Iron Works, Limited. 

On May 16 there were shipped from the Homestead Steel 
Works of Carnegie, Phipps & Co,, Limited, two large steel 
plates tor Government ships. They were 3 in. thick, 9 in. 
wide and 206 in. long. Each plate weighed 13,000 lbs. The 
plates were bent in a semicircle, and are to be used round 
the pilot-houses of large gunboats. The work of bending 
them was done while the plates were cold—the tirst attempt 
ever made st such work in the United States. It was so suc- 
cessfully accomplished that tbe firm is getting ready to fill 
six more orders of a similar nature. On May 18 there were 
turned out at this plant two plates 96 in. wide, 180 in. long 
and 38 in. thick. Each plate weighed 9,000 lbs, ‘The plates 
were tested to 60,000 Ibs, tensile strength and to an elonga- 
tion of 20 per cent. in 8 incbes. 

The South Chicago mill, of the new Illinois Steel Co., is 
full of work, running night andday. The company expects 
to start up the Union Sveel Mill on steel rails soon, and the 
Joliet Mill has all the work it can do up to next winter. 


The Roanoke Rolling Mill will be in full operation by June 
15. The machinery, in part, was started about May 15 aud is 
giving good satisfaction. 

P. J. McArdle, who recently bought the Jagger Iron 
Works at Van Rennselaer Island, N. Y., will soon commence 
the erectiou of a rolling mill on the property. A stock com- 
pany will be formed Between 500 and 1,000 men will find 
employment in the mill. 


The Bates Steel Co., of Philadelphia, Pa, has been 
chartered, with a capital of $100,000. The incorporators 
are Jobn F. Bickle, Morton, Pa.; Lewis Wiener, Augustus 
Hunt. Edward P. Kershow, F. G. Bates, Philadelphia, and 
others. 

The furnace of the Bellefonte Furnace Co., at Bellefonte, | 
Pa.. has been blown out after a successful run of 17 months. | 
The stack will be relined, and work will not be resumed for | 
two months. 

The Keystone Rolling Mill, at Reading, Pa., which has 
been idle since the failure of the Reading lron Works, will, 
it is reported, start up soon to run independent hereafter of 
the Reading [ron Works, and find a market for its product 
around Pittsburgh. 

The Navy Department has completed and will soon issue 
advertisements calling for proposals for the construction of 
three new cruisers slightly larger than the ** Yorktown” and 
of 2,000 tons burden. The limit of cost fixed in the appro- 
priation act is $750,000 for each vessel. As they will be 
longer than the ‘* Yorktown,” it is expected that they will be 
more powerful and faster. 


The appraisement of the property of the Reading Iron 
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8,500 lbs. Soon larger digesters are to }e made, weighing 
45,000 Ibs., the company baving orders for 19 of these large ‘ . . ie 
and 17 small digesters. The fact that the use of the flux At _ Roach’s shipyard, ¢ hester, Pa., a new steamer has been 
employed in melting by the company does remove the sub-| !#id down for the Old Colony Steamboat Company, which 
oxide of copper, so fatal to sound castings of copper alloys, |W!!! be about the size of the **Pilgrim,” her total length over 
is proved by the following analyses of Calumet & Hecla | ®!! being 363 ft.; she will, however, have more staterooms 
copper and deoxidized copper: | than that vessel, and will be used in winter as a companion 
| to the steamer * Providence.” 


A New Steamer. 





Cc. & A. C.&H. C.&H.  Deoxi- . : 
1 5) 3 dized. | Long Engine Mileage. 
> ico i ¢ 9 | 
eae aes" ae ys J ro wr} Engine No. 9,o0n the Indianapolis, Decatur & Western 
ae nats, tn Siest TS 0.015 0.011 ii: 0.01 | road, bas run 129,990 miles without any repairs of impor- 
. ESAS .. 0.021 ree mee 0.01 | tance or bemg removed from its wheels. Master Mechanic 
Silver....... .. 0.012 0.024 0.03 0.02 | McKenna says that he proposes to let the engine run 20,000 
Phosphorus............ trace sees trace ee miles more, and then take it into the shop. 


Tests of the Van Dorston Coupler. | Wood Pulp Gaskets. 


A test of the new Van Dorston cushioned coupler was made | Attention 1s called to the employment in France, for steam 
on the Philadelphia & Reading road at Wayne Junction, | and water pipe joints, of gaskets made of wood pulp, which 
near Philadelphia, on the 25th inst. Among the railroad | are claimed to be more economical than the ordinary rubber 
men present were I. A. Sweigard, General Superintendent, | gaskets and are not subject to decomposition by high tem- 
WM. F. Bonzano, Superintendent, and I. T. Bassert, Assistant | peratures. Care is taken in the preparation of the pulp to 
“uperintendent, New York, Philadelphia & Bound Brook select woods free from imgredients which might attack 
Division; L. B. Paxson, Superintendent Motive Power, J.| metals. The compressed pulp gaskets are boiled in linseed 
H. Rankin, Master Car Builder, C. F Kindred, Assistant to | oil, and in practical use bave given, it is said, very satisfac- 
General Manager, of the Philadelphia & Reading: A. Feld- | tory results. 
pauche, Engineer Maintenance of Way, and J M. Wallis, 
Superintendent Motive Power, of the Philadelphia, Wilming- 
ton & Baltimore, and others, 

The train consisted of three platform cars «quipped with 
the new coupler, and two box cars having the Janney. \ 


Compressed Air Distribution at Parie. 


In connection with t he system instituted at Paris some six or 
seven years ago, and widely noticed since then, of distribut- 

On arriving at Wayne Junction the cars were switched to ing eyed through wntergroune omer - Ye ti — 
a side track and the test was begun under the supervision of vacuum Is maintained by air pumps at a ceutra station, it is 
the mventor, Mr. A. W. Van Dorston. Several trials were | @teresting to note that a compressed air system has also 
made with speed varying from 8 to 20 miles an hour, and in | re recently been developed in that city, _— ee les 
every case the improved coupler sustained the shocks well cording to all accounts, meeting with general success. The 
and remained mm perfect working order. There was no fail- | CO™PanY prosecuting the undertaking is known as the 
ure to couple, except on one very sharp curve, said to be of |, Compagnie Générale des Horloges et Forces Pneuma- 
75 ft. radius, tiques,” and commenccd operations on a modest scale a num- 


a : : : ber of years ago, when it confined itself to the pneumatic 
*... present expressed satisfaction with the result of the tg = ae, » ay the one, ~~ ane 
ye b ie a eaccne , , - on a larger scale and obtained a concession for forty years to 
a a ee ee sane of mda agua | distribute power by compressed air. A plant of 3,000 horse- 
where a very enjoyable informal banquet was served. This | Power was installed at Belleville, and the work was pushed 
coupler was fully illustrated and described in the Railroad | to such an extent that in addition toa network of 3o miles 
Gazette, Dec. 14, 1888, and an account of tests made Sept. Sa > clock service, there are now 33 miles 
18 1888 at Columbus. O., was also given of underground mains conveying the compressed air for 
F . ig ae . | power purposes. 
| The two principal power mains measure 11% in. in diam- 
| eter. In the fall of 1888 six electric light central stations, 
The Atlas Line steamer ‘‘ Alvena ” left New York city May | each embracing 100 horse-power, ard three others of 50 
25 at noon for Greytown, Nicaragua, carrying some fifty | borse-power each, were supplied with power by the com- 
men and a quantity of stores and material for the Nicaragua | pany, and since then numerous smaller electric plants, aggre- 
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Works, which failed nearly three months ago, was filed in | 
courtat Reading, May 24. The personal property is appraised | 
at $566,568, and the real estate at $715,042, a total of | 
$1,281,610. The personal property includes all the material | 
on hand, finished goods, etc. There is a mortgage of $600,000 
on the works, and after the payment of this, according to 
the appraiser’s figures, there will be left $681,610 for the 
creditors. The estimated claims of all the creditors are over 
$1,500,000. 

The Shiffler Bridge Works, of Pittsburgh, Pa., have been 
awarded the contract for buiiding a bridge across the} 
Kentucky River, near Tate’s Creek Ferry, Ky., for the 
Richmond, Nicholasville, Irvine & Beattyville road. The 
channel span of the bridge will be 300 ft. long, and iron 
cylinders will be used in bui'ding it. The same company 
has also the contract for building bridges for the same road 
over Marble, Hickman and Neals creeks. ‘be contract price 
for the four bridges is $151,000, 

The Canadian Pacific has let the con'ract for building the 
bridge over the Fraser River, on the branch from Mission 
toward Seattle. Wash., to D. McGilliviay. 

The Tennessee Midland will soon commence work on a 
bridge across the Tennessee River, to be 1,400 ft. long, with 
200 ft. spans, 


Deoxidized Bronze. 


The various metals made by the Deoxidized Metal Co.. of 
Bridgeport, Conn., are use’ for a variety of purposes. The 
deoxidized bronzs as a journal bearing metal is widely used, 
and is strong, durable and econumical of lubrication. The 
same metal is much used for locomotive bells, and for orna- 
mental hardware. The company makes a variety of anti- 
friction metals, including the deoxidized white bronze babbitt. 
The works of the company are equipped with 23 crucible 
melting holes, which are to be supplemented in the near 
future with a large reverberatory furnace, to be heated with 
oil, capable of melting 10,000-lb. charges. The foundry is 
to be enlarged by the addition of a building on adjoining 
ngs gtd recently acquired, which isto be 80 x 130 ft., and 
s to be used chiefly for heavy loam work. Until now the 
largest castings of deuxidized bronze made were the rings of 
digesters for the bisulpbite wood-pulp process, which weighed 





Canal Co, Other vessels will follow at short intervals, and | 
it is intended to proceed vigorously with the construction of 
the canal. Temporary quarters have been built for the men 
The tirst work to be done is the building of a 
pole railroad and the erection of permanent living | 
quarters, hospitals, warehouses, shops, a_ telegraph 
line, dredging the entrance to the harbor of Grey-| 
town and of tke first twelve milesof the canal from | 
Greytown to the civide. The supplies and material taken on 
this trip consisted principally of a pole-road locomotive from 
Richmond, Va., ten large steel canoes, a sveam launch, four | 
large Rand drills and four Ingersoll drills, telegraph ma- | 
terials, engineet ing instruments, clothing, cots, etc. Dredgers, 
excavators and other ‘large machinery will probably not be 
sbipped uutil fail, when it is expected that the preparatory | 
work will be finished. A permanent railroad will also be | 
constructed. | 

On board the ‘‘ Alvena” are Lieut. N. R. Usher. U. 5S. N., 
Assistant Superintendent of Supplies and Master of Trans- 
portation; J. B. Harris, Superintendent of Kailroad Con- | 
struction; Resident Engineer Frank P. Davis, Second As- | 
sistant Engineer 8. J. Johnson, eigbt third assistant engi 
neers, five levelers and several rodmen and chainmen; also 
Chief Draugbtsmen Wm. Bauman and Assistant Surgeon 
W. M. Barnum. 


The Chicago Drainage Scheme. 


Both bouses of the Illinois Legislature have now passed the 
Chicago Drainage bill, appropriating sixtzen million dollars 
to dredging a chann2] 160 ft. wide and 18 ft. deep from 
the south brauch of the Chicago River through to Desplaines, 
which is one of the head-waters of the Illinois, which channel 
shall have a capacity of not less than 600,000 cu. ft. per 
minute. The cutting is intended to both cleanse 
the Chicago River from the sewage which for the 
past thirty years has defiled it, and at times by drifting 
out into the lake has also seriously poliuted the city’s drink- 
ing water, and to open a practicabie waterway for the 
steamboats on the lower Mississippi to tbe di cks of Chicago. 
The Illinois & Michigan Cinal, betwe n Chicago and the 
head of steamboat navigation on the Iil.nois River at La 
Salle, with 414 ft. of water and locks 110 ft. x by 17 tt., 
opened in 1848, was an improvement in trausportation 
on the * prairie schooners,” which it displaced, but ° as of 
no appreciable influence as an artery of d stribation after 
the completion of the Chicago & Rock Island Railroad, be- 
tween Chicago and La Salle, 1 the sj ring of 1854, 

In addition to the two above mentioned results from the 
proposed improvement, there w.ll be a Gecided addition to | 
the available dock frontage for Jake steamers and sailing | 
ciaft, and ,the 10,000 cu. ft. per second will add an effect- | 
ive increase to the low water flow of the M/’ssissippi below | 
Grafton, where the Illinois joins that river. On the other | 
hand, the expenditures on the locks and dams, built and par- 
tially completed, in the Illinois River, will be to a great ex- 
tent rendered useless, as the additional volume of water will, 
it is understood, render the Illinois be!ow La Salle as naviga- 
ble as the Mississippi. 





New Machine Shops. 


W. A Chesterman, of Richmond, bas bern awarded a con- 
tract to build an addition to the machine shops of the Rich- 
mond & Allegheny in Richmond. 


W. B. Snead & Co. have contracted to build new machine 
shops at Lynchburg, Va., for the Lynchburg & Durham. 


The Richmond & Allegheny is building a round house and 
machine shop at Gladstone, Va., which will be completed by 
Jaly 1. 


The Newport News & Mississippi Valley Co. is now build- 
ing new shops at Memphis, Tenn. The buildings include ma- 
chine and car shops and a roundhouse. It is also enlarging 
the old yard and building a newone. The work is to be 
completed by September. The company bas bought 1,600 
acres of land at Clifton Forge, Va., and it is said will build 
large machine shops there. | 


The Kentucky Central bas conveyed all its tanks, shops 
and contents, at Covington, Ky., to the Chesapeake & Ohio | 
for $350,000. 


A company is being organized at Pulaski, Va., to manu- 
facture cars, car wheels, and to erect a cold blast charcoal 
iron furnace, 





gating 350 horse-power, have been added. Besides these the 
company furnish airte a large number of otber establish- 
ments, such as saw-mills, artificial ice works, printing rooms 
and others. A large field for the work of the company is 
made available by the circumstance, not perhaps peculiar to 
Paris alone, that there are many small industries requiring 
comparatively small powers which, if furnished by independ- 
ent boilers and engines, constitute relatively large items of 
expense, so large as to make any other reasonably cheap 
substitute higbly welcome. These small industries have 
nearly all, where possible, availed themselves of the advan- 
tages of the compressed air system. 

Financially also, we are told, the success of the company is 
assured, Further concessions to extend the system have 
been granted by the municipal council of Paris, and its wider 
application, therefore, seems a question of but a short time. 
The new districts to be opened will require a Jarge propor- 
tion of the power for electric lighting and the company is 
said to already have contracts in them for supplying not less 
than 150,000 lamps. 


A New Non-magnetic Alloy. 


A new alloy has recently been brought out in Geneva, 
Switzerland, by Messrs. Ostermann and Lacroix, to be used 
as a substitute for steel in the manufacture of different parts 
of watch mechanism, such as, for example, bair springs and 
balance wheels which are apt to cause a good deal of an- 
noyance through becoming magnetized. The alloy, we need, 
therefore, perhaps scarcely say is claimed to be non-mag- 
necic. It is made up of from 30 to 40 parts of gold, from 30 
to 40 parts of palladium, 0.1 to 5 parts of rhodium, 10 to 2 

parts of copper, 0.1 to 5 parts of manganese, and the same 
prop rtion of silver and of platinum. Tbe copper and 
manganese are first mixed, after which tbe other metals are 
added, or all the metals may be putinto a crucible at the 
same time, the manganese being used for the bottom laycr. 


Standards in Testing Materials. 


Standard methods cf testing materials were recently dis- 
cussed at some length before the French Society of Civil En- 
gineers, special attention being directed t» the methods prac- 
ticed 1n the testing Jaboratories of some of the more promi- 
nent French railroad companies. To the different practices 
in these was largely attributed the prevailing lack of 
unavimity of opinion as to the fituess of different materials, 
such as, for example, high and low steels for special uses. 
That uniformity in the manner of conducting such tests was 
highly desirable was very generally conceded, and while it 
was perhaps too much to expect at once the formulation 
of a definite plan of action in endeavoring to attain this end, 
it is interesting to note that the subject will again be taken 
up atan early date aod its general discussion invited, From 
this some interesting and valuable information may reason- 
ably be expected. 


Steam Hammers vs. Forging Presses. 


In his inaugural address, as President of the Iron and Steel 
Institute, Sir James Kitson says: *‘ A reference to the steam 
bammer has a special interest at this m: ment, as it is a too! 
which appears to t ave reached its fullest development,” and 
givesa list from Messrs. A. & C. Casolonga’s memoir on 
steam hammers, of the heaviest hammers in Europe. Eng- 
land bas one 30-top hammer and one of #45 tons, double act- 
ing. There is one 50-ton bammer in Germany avd one in 
Russia of the same weight. In France there are two 100- 
ton, one 80-ton, one 50-ton, two 40-ton, one 35-ton, with 
three 25-ton and four 20-ton hammers, all double acting. 

The reason for this array of steam bammers in France 1s 
that the French government has encouraged their construc- 
tion by continuous contracts for heavy artillery. 

The forging capacity cf England is not represented by 
steam hammers, as hydraulic forging presses in the works of 
Whitworth, Vickers, Brown and Cammell do, it is claimed, 
superior work to that accomplished by hammers, Sir James 
Kitson reasons that the effort of the hammer is abrupt and 
the force of the blow is absorbed to a great extent on the 
surface of the forging, and if the hammer is not up to its 
work piping is apt to result; with the press of 4,000 or 5,000 
tons, however, the action is described as *‘silent, slow work- 
ing and irresistible,” and it is held as certain, as the bammer 
cannot develop in its fall the full a‘nount of energy stored 
up in raising it, that a press of less than 3,500 tons power 
would be equivalent to a 100 ton bammer. 
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RAILROAD LAW=NOTES OF DECISIONS. 


Powers, Liabilities and Regulation of Railroads. | 


In, Colorado the Federal Court refuses to restrain the 


exercise of a right, acquired by regular condemnation pro- | 


ceedings in a state court toextend one railroad across an- 
other, where the complaining company, citizen of another 
state, has the possession and management of the road over | 
which the right of way was condemned, by virtue of its | 
ownership of a majority of the stock, since, if not bound, as | 
a stockholder, by the decree of the state court, it could have 
made itself a party to those proceedings for the protection of 
its rights. * 

In North Carolina the Supreme Court rules that a railroad 
which nas instituted condemnation proceedings against three 
persons to take land, ani paid the money therefor into court, 
is not estopped from disputing, in a collateral action, the | 
title of one of such persons.” } 

In Iowa it is held by the Supreme Court that where a rail- 
road is located across a block of land in a town site, which 
has been platted into lots, the measure of damages to the 
owner of the block is the difference in the value of the whole 
block before and after the location, and not merely the dif- | 
ference in the value of the lots over which the road actually | 

ASS°S. | 
Pathe Supreme Court of Nebraska rules that the rule for | 
estimating damages to real estate, resulting from the con- | 
struction of a railroad contiguous or adjacent thereto, is the | 
difference in the value of the real estate before and after the 
construction of the railroad, uninfluenced by the increase or | 
— of the property values generally in the neighbor- 

ood. * 

A Missouri statute provides for the assessment of bridges 
of joint stock companies and bridges for crossing which a | 
toll is charged. Other sections provide for the assessment | 
of all property of railroad companies, the road and rolliug | 
stock to be assessed as a whole. The Supreme Court rules | 
that a bridge forming part of a railroad must be assessed 
with the road, and not as a separate structure, though it is} 
used also for the passage of carriages and foot passengers, | 


for which tolls are charged.5 £ 


The Supreme Court of Texas holds that a conveyance by 

a railroad company of “all and singular the chartered 
rights, privileges and franchises of every kind” belonging to, 
or which should thereafter belong to, the grantor, does not 
include land grants which are not directly connected with | 
the operation of the road. | 
| 


Injuries to Passengers, Employes and Strangers. 


In Texas a woman in pregnancy was seriously injured in | 
boarding a train at a regular station. She was obliged to 
step from the ground tc a height of 30 or 36 inches, no inter- 
vening step being provided, as was the custom. She used due 
care wih the means provided. The Supreme Court affirms a 
verdict against the company, though it also appears that she 
had some assistance from the company’s employés, and that 
other women, and possibly at times she berself, had boarded 
the train in a similar manner without injury.” 

In Missouri a man was killed by th2 derailment of a train, 
which was a special freight, consisting of an engine, tender, 
one box, and several flat cars. He and others were riding 
on a flat car next to the engine, sitting on an improvised 
seat. The conductor and brakeman knew they were | 
there, and did not warn them that it was dangerous; | 
por was there danger if the train had not been derailed. 
Both the conductor: and a brakeman told them it was | 
more comfortable in the box car, but they preferred to ride | 





on the flatcar. The road was rough, and the engine and 
tender were reversed, which was dangerous on a rough 
track, and the train was running too fast for safety, from | 
which facts the accident resulted. The man was thrown 
on the track and killed, no one being injured except those on 
the flatcar. The Supreme Court holds that the man was 
not negligent, a.d his representatives have a right of action 


| 
: | ing, 
against the company.* a 


In Dakota the plaintiff was employed by the railroad as a 
shoveller, and was engaged in loading cars from a gravel 
pit, under the direction of a foreman. An embankment of | 
earth had been formed by the removal of gravel under it, 12 | 
or 13 ft. high, and was frozen. The foreman, with the | 
knowledge of plaintiff, attempted to pry the bank down, and 
while he was thus engaged plaintiff selected a piace for con- | 
tinuing bis work, from which the foreman was in full view, 
aud which he considered far enough removed from the bank 
to insure his safety, though it should fall. As the bank be- 
gan to fall plaintiff attempted to retreat further, stumbled 
over a clod of earth and fell, and was caught by the falling 
earth, and bis leg broken. The Supreme Court rules that | 
the defendant is not liable.* | 

In Missouria track hand, while standing on the track 
watching some men loading cars with a steam shovel, was 
struck by the lucomotive of a passenger train, which came 
around a curve, on adewn grade, at the rate of from 20 to 
35 miles per hour. Intestate could have seen the locomotive, 
and been seen by the train-men, for a distance of about 200 
yards. A witness for plaintiff, who saw the locomotive 
distant about 150 yards, testified that uo signal was given or | 
effort made to stop the locomotive until intestate was struck. | 
The fireman, who saw intestate when at a distance of 100 
yards, and the engineer, who saw him at 50 yards, testified | 
to signals and efforts to stop the locomotive. They also} 
knew that men were working at this point on the road. The | 
Supreme Court affirms a verdict against the company.!° 

The Supreme Court of Pennsylvania rules that a railroad | 
company. in permitting the accumulation of snow and ice in 
moderate quantities on the platforms of its cars during a 
night run in astorm of snow and sleet, is not guilty of such | 
negligence as would warrant a recovery for injuries in con- 
sequence thereof, particularly by one cognizant of the con- 
dition of the platforms. *! 

In Nebraska the Supreme Court holds that a railroad is 
responsible for the personal baggage of a passenger delivered 
to and received by it solely for transportation, and not for | 
storage, although for the convenience of the carrie: the pas- | 
senger consents to some delay in the transportation. 12 

In Texas it appears that plaintiff was confined in a hospital 
for 145 days; that dead none was at the time of the trial (21 
months after the accident) stili working out of the wound, | 
which was still open; one leg was partially stiffened, ana | 
somewhat shorter than the other; and he was disabled for 
life; his leg bad been broken; large pieces of skin were 
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hour. The Supreme Court holds that he must have been guilty 
of contributory negligence in failing to cross the road before 
the train struck him. [To clear the train he would hava 
been obliged to get off the crossing in about 6 seconds.— 
EpITor.]?5 

[In Maryland the deceased was walking on defendant's 
track ata point in a city which was defendant’s private 
right of way, aud on a footpath used, however, by the peo- 
ple of the neighborhood only witht defendant’s implied li- 
cense. A train was approaching in front of deceased, and 
when it was within 150 ft. of him he crossed diagonally to 
the side of the track and pursued his way on the ends of the 
cross-ties, when he was struck and killed. The train could 
have been seen 1,000 ft. from the place of the accident, ard 
others heard it and heeded it. Tbe Court of Appeals decides 
that, though the train was running at a higher speed than 


| allowed by ordinance, the death was caused by deceased’s 


own negligence, and a verdict for defendant should have 
been ordered. *® 

The Supreme Court of Michigan holds that if through 
negligence of a railway company, sparks and cinders escape 
from its engiue, and set fire to a house, the company is liable 


| for all the loss of life, as well as property destroyed by such 


ire. 17 


1U, P. R. Co. v. D. & G. R. Co., 37 Fed. Rep., 179. 
2 Ely v. Norfolk South. R. UCo., 8 S. E. Rep.. 779. 
Cox v. M., C. & Ft. D. R. Co., 41 N. W Rep., 474. 
40. B. R. Co. v. McDermott, 41 N. W. Rep., 648. 
5 State v. H. & St. J. R. Co., 10S. W. Rep., 436. 
Shirley v. W. T. R. Co., 10S. W. Rep., 543. 
7 Mo. Pac. R. R. Co. v. Watson, 10S. W. Rep., 731. 
S Wagner v. Mo. Pac. R. Co., 10S. W. Rep., 486. 
Songstead v. B., C. R. & N. R. Co., 41 N. W. Rep., 755. 
10 Sullivan v. Mo. Pac. R. Co., 10S, W. Rep., 852. 
11 Palmer vs. Penn. Co., 18 N. E., Rep., 859. 
12 Shaw vs. N. P. R. Co., 41 N. W. Rep., 548. 
13 Galveston H. & S. A. R. Co., v. Porfert, 10S. W. Rep., 207. 
14 Bailey v. od. & C. V. R. Co., 16 Atl. Rep., 234. 
15 G., H. & S. A. R. Co. v. Porfert, 10 S. W. Rep., 207. 
16 Balt. & O. R. Co. v. State, 16 Atl. Rep., 212. 
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MEETINGS AND ANNOUNCEMENTS. 


| Dividends. 


Dividends on the capital stocks of railroad companies have 
teen declared as follows : 

Boston & Albany, quarterly, 2 per cent., payable June 
99 

Catawissa, 314 per cent. on the preferred stock, payable 
May 18. 

Chicayo, Burlington & Quincy, quarterly dividend, 1 per 
cent., payable June 15. 

Chicago & Indiana Coal, quarterly, 114 per cent. on the 
preferred stock, payable June 1. 

Cincinnati, Indianapolis, St. Leuis & Chicago, quarterly, 
114 per cent., payable June 15, 

Little Miami, quarterly, 2 per cent., payable June 1. 


Meetings. 


Meetings of the stockholders of railroad companies will be 
held as follows: 

Canada Southern, annual meeting, June 5. 

Chicago & Eastern Illinois, annual meeting, Chicago, IIl., 
June 5. 

Chicago, Kansas & 
Kan., June 12. 

Chicago & Northwestern, annual mecting, Chicago, Ill. 
June 6. 
Chicago, St. Paul, Minneapolis d& Omaha, annual meet- 
Hudson, Wis., June &. 
Des Moines & Fort Dodge, annual meeting, Des Moines, 


Nebraska, annual meeting, Topeka, 


| Iowa, June 6. 


Galveston «& 
June 1. 

Oregon Railway & Navigation Co,, annual meeting, Port- 
land, Or., June 18. 

Portsmouth, Great Falls & 
Portsmouth, N. H., June 3. 

Roanoke & Southern, annual meeting, 


Western, annual meeting, Galveston, Tex., 


Conway, annual meeting. 


Roancke, Va., 
Toledo, St. Louis & Kansas City, annual meeting, Toledc, 
Ohio, June 12. 
Vermont & Massachusetts, annual meeting, Boston, Mass., 


June 5. 


Railroad and Technical Conventions, 
Meetings and conventions of railroad associations and tech- 
nical societies will be held as follows : 


The American Railway Master Mechanics’ Association 


| will bold its next annual convention at Niagara Falls, be 


ginning Tuesday, June 18, with headquarters at the Interna- 
tional Hotel. Ajl who wish to secure rooms should apply to 
Mr. A. H. Gluck, Manager, International Hotel, Niagara 
Falls, N. Y. 

The Master Car-Builders’ Association will hold its next 
annual convention at Saratoga Springs, N. Y., June 25. 
Hotel accommodations may be secured by applying to H. 8S. 


| Clement, Marager Congress Hall. 


The Train Dispatchers’ Association will hold its second 
annual convention in Indianapolis, Ind., June 12. E. J. 
Peabody, 237 Frankiin street, Chicago, is Secretary. 

The Association of American Railway Accounting Offi- 
cers will bold its next meeting at Niagara Falls, N. Y., July 
10. 

Lhe International Association of Car Accountants will 
hold its fourteenth annual meeting at Plank’s Grand Hotel, 
Island of Mackinaw, Micb., June 25. 

The Traveling Passenger Agents’ Association will hold its 
next meeting in Plank’s Hotel, Mackinac Island, Mich., 
July 9. 

The Roadmasters’ Association of America will hold its 
seventh annual convention at Denver, Colo., Sept. 10. 

The New England Roadmasters’ Association will hold its 
next meeting in Boston, Angust 21. 

The American Association of General Passenger and 
Ticket Agents will hold its next semi-annual meeting in At- 


torn from the flesh; and he was bruised in many places. | iuanta, Ga., Sept. 17. 


The Supreme Court holds that a verdict of $14,167 was not | 
excessive, 14 

The Court cf Appeais of Connecticut rules that the state | 
statute providing that the engineer 


The National Association of General Baggage Agents 
will hold its next meeting at Detroit, Mich., July 17. 
The New England Railroad Club meets at its rooms in the 


of every train shall| Boston & Albany passenger station, Boston, on the second 


within 80 rods of any grade crossing sound the whistle| Wednesday of each month, except June, July and August. 
or ring the bell, is substantially complied with when the| Tbe next meeting will be held Sept. 11. 


whistle is blown within 45 rods from a crossing at a point | 
best adapted, on account ofthe topography of the country, 
for conveying the sound, and in such case the railroad com- | 
pany is not liable for injuries caused by a team on the ad-| 
joing highway becoming frightened by the whistle. 14 | 

In Texas the plaintiff while driving across the track first 
saw the train when he was in the centre of the track: it was 
then about 390 ft. away, and going at thejrate of 40 miles an 





The Western Railway Club holds regular meetings on the 
third Tuesday in each month, except June, July and 
August, at its rooms in the Phenix Building, Jackson street, 
Chicago, at 2 p.m. 

The New York Railroad Club meets at its rooms, 113 Lib- 
erty street, New York City, at’7:30 p. m., onthethird Thurs- 
day in each month. 

Lhe Central Railway Club meets at the 'lifft House, 


[May 31, 1889 





Buffalo, the fourth Wednesday of January, March, May, 
August and October. 

The American Society of Civil Engineers holds its regular 
meetings cn the first and third Wednesday in each month 
at the House of the Society, 127 East Twenty-third street, 
New York. 

The Boston Society of Civil Engineers holds its reg- 
lar meetings at its rooms in the Boston & Albany sta- 
tion, Boston, at 7:30 p. m. on the third Wednesday in each 
month. 

The Western Society of Engineers holds its regular meet- 
ings at its hall, No. 67 Washington street, Chicago, at 7:30 
p. m., on the first Tuesday in each month. 

The Engineers’ Club of St. Louis holds regular meetings 
in St. Louis on the first and third Wednesdays in each 
month. 

The Engineers’ Club of Philadelphia holds regular meet- 
ings at the house of the Club, 1,122 Gerard street, Philadel- 
phia. 

The Engineers’ Society of Western Pennsylvania holds 
regular meetings on the third Tuesday in each month, at 
7:30 p.m., at its rooms in the Penn Building, Pittsburgh, Pa. 

The Engineers’ Club of Kansas City meets at Kansas City, 
Mo., on the first Monday in each month. 

The Civil Engineers’ Society of St. Paul meets at St. 
Paul, Miun., on the first Monday in each month. 

The Montana Society of Civil Enoineers meets at Helena, 
Mont., at 7:30 p m., en the third Saturday ineach month. 

The Civil Engineers’ Club of Kansas bolds regular meet- 
ings on the first Wednesday in each month at Wichita, Kan. 


Banquet of the New York Railroad Club, 

On Thursday, the 23d inst., the New York Railroad Club 
gave its first annual banquet at Delmonico’s in New York. 
About 100 members and guests were present, including 
many well-known railroad men and the State Railruad Com 
missioners of New York. . The banquet was very successful 
in ali particulars. The speakers were William E. Rogers, 
Chairman of the New York State Railroad Commission; 
George Richards, President New England Railroad Club, 
and formerly Master Mechanic of the Boston & Providence 
Railroad; O. P. Letchworth, of Pratt & Letchworth, Butfa- 
lo, N. Y., representing the Central Railway Club; James N. 
Lauder, Superintendent Rolling Stock, Old Colony; E. N. 
Lewis, Editor Rui/way Master Mechanic: Dr. Waite, of the 
Julien Electric Co ; J. Seaver Page, Mr. Elmendorf, E. H. 
Andress and 8. W. McMunn. Mr. Bolen, of Shipmen & 
Bolen, read an original poem, and James 8S, Burdetts gave 
some humorous recitations. There were several songs by the 
Orpheus Quartet. Mr. H. G, Prout, of the Railroad Ga- 
zette, presided. No stenographic report of the speeches was 
made, 


Engineers’ Club of Philadelphia. 

A regular meeting was held May 18, President William 
Sellers in the chair, and 11 members present. The Secretary 
presented for Mr. C. O. Vandevanter two specimens of 
timber, one a section cut from a timber used in the founda- 
tion of an arch culvert on the old Tape Worm Railroad, built 
in 1857 and taken out in 1888, The timber has been exposed 
since shortly after the culvert was built. 

Mr. F. J. Amweg presented an illustrated description of 
the Market street cantilever bridge over the Schuylkill River, 
Philadelphia. 

The question may arise in the minds of some readers why 
it was that the cantilever design was selected for this place: 
as it may seem strange to some that a bridge of this class 
was chosen for highway purposes, and also for a locality 
where no obstacles existed for the erection of a bridge of a 
simpler design, I beg leave to auswer this question in advance 
by saying that the city insisted upon having a deck bridge. 
A deck bridge with parallel chords would not allow 
sufficient clearance in the channel of river for navigation, 
and at the same time admit of an easy grade for roadway 
over the bridge The only styles that would meet these re- 
quirements were the arch or cantilever. The arch was con- 
sidered objectionable on account of the thrust transmitted to 
the abutments, which would be difficult to overcome from 
the fact that it is impossible to obtain a solid foundation on 
the west side of the river, without incurring a great expense 
to the city, and also assuming the risk of the same trouble 
occurring aga’n that bas already taken place to other bridges 
in this locality. All things being considered, the cantilever 
design was selected as the best adapted to meet al! require- 
ments of the case, and also as the piers or abutments receive 
no thrust from the superstructure, it at once eliminates the 
trouble which might have arisen had the arch been adcpted. 

The bridge which is the subject of this paper crosses the 
Schuylkill River at Market street, Philadelphia, and connects 
the city proper with West Philadelphia. 

To go back some years, in September, 1882, City 
Council directed that plans and specifications should be pre- 
pared for a stone bridge at this point. Plans were prepared 
by the Chief Engineer in accordance with this resolution, 
and bids were called for and opened on Jan. 7, 1884, as fol- 
lows: 


IGN OE DRE 5 sno es dusvekecnesadnsd be beetenteneoe $1,220,000 
PE NN ns walng cn bc tea snabiehabienstwestennrseas 1,197,000 
I nck ie twieGashivanwTandesdaadeenie 1,160,000 
R. A. Malone & Son.............- sinsawaleatan eieemae oak 1,100,000 


But as only $300,000 had been appropriated by Council 
for this work, and the limitation act made trouble in provid- 
ing the additional amount required, tae matter lay dormant 
until the Chief Engineer submitted the plans herein de 
scribed. On June 15, 1886, the city of Philadelphia opened 
the following bids for the building complete of the entire 
structure: 











Jones & Benner Co.......... Te TT eS 
I a ee errs re dimieear 308,000.00 
Ee NID os a5 vices enie vissnbsee baled aa ed Ramee 294,419.00 
PORE PPM CIO osc dacicadissesance annacee aSpcahaas 294,205.00 
Pia iy TERN Oe BOM OIO sa resin ce venacednessabersaealieas . 277,688.50 
ie as NRE FEUER s 5 cnwas ces wapsaurncnowaanerhapesaseer 271,000.00 


R. A. Malone & Son being the lowest bidders were awarded 
the contract. On account of delays caused by the mayor 
vetoing the ordinance, the work was not commenced until 
Sept. 7, 1886. 

On May 23, 1887, the masonry was entirely completed, 
and immediately the erection of the superstructure was 
started. The cantilevers were connected Aug. 30, and Oct. 
28 the entire superstructure was finished, except some few 
matters pertaining to the track. On Feb. 15, 1888, the cable 
connection was made on the east-bound track, and on 
the 18th of same month the connection was made on the west- 
bound track. The structure was entirely completed in all its 
parts on May 1, 1888, although the bridge was opened for 
travel at an earlier date. 


Engineers’ Society of Kansas City. 


At the meeting of May 20 Mr. Henry Goldmark read a 
paper on inspection of iron bridges. He referred to the lead 
taken by the Kansas City club in highway bridge reform, 
but considered the safety of railroad bridges even of greater 
importance. While the earlier long span bridges are quite 
satisfactory, he thought a large proportion of the shorter 





spans on railroad Jines are weak, and referred to the ex- 
perience of the New York and Massachusetts Railroad Com- 
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missioners as confirming this. In his opinion the difficulty 
arises largely from the fact that the bridge designers, asa 
rule, see little of their work after it gees into use. The 
remedy pointed out is a systematic inspection by specialists. 


The American Institute of Electrical Engineers. 


The fifth annual meeting of the American Institute of 
Electrical Engineers for the election of officers and the trans- 
action of otber business was held in this city on May 21. The 
following officers were elected, who, in addition to those hold- 
ing over under the rules, will form the board of management 
until the close of the fiscal year of 1890: President, Prof. 
Elihu Thomson, of Lynn, Mass.; Vice Presidents, Edwaid 
Weston, Newark, N. J.; Prof. E. L. Nichols, of Ithaca, N. 
Y.; Major O. E. Michaelis, of Augusta, Me.; Dr. Louis Dun- 
can, of Baltimore; Managers, Dr. F. Benedict Herzog, H. C. 
Townsend, Henry Van Hoevenbergh, of New York, and 
Prof. Wm. E. Geyer, of Hoboken; Secretary, Ralph W. 
Pope: Treasurer, Geo. M. Phelps, both of New Yerk. The 
council reported that there had been a net gain in membership 
of 60 during the past year. The regular meeting for the 
presentation and discussion of professional papers was held 
on Lccoad 22. Papers were presented and read in the following 
order: 

‘* Some Results with Secondary Batteries in Train Light- 
ing,” by Alexander S. Brown, of the Pennsylvania Railroad; 
‘* The Inherent Defects of Lead Storage Batteries,” by Dr. 
Louis Duncan, Johns Hopkins University; ‘‘ Motor Regula- 
tion,” by F. B. Crocker, Instructor in Electrical Engimeer- 
ing, Columbia College; ‘* Magnetism and its Relation to In- 
duced Electromotive Force and Current,” by Prof. Elibu 
Thomson, Lynn, Mass.; ‘‘ The Relation Between the Initial 
and the Average Efficiency of Incandescent Lamps,” by W. H. 
Peirce, of the Chicago, Burlington & Quincy Railroad; ‘'The 


Efficiency of the Arc Lamp,” with an introductory note hy | 


Prof. E. L. Nichols, by H. Nakano, Cornell University ; ‘*The 
Spiral Coil Voltameter,” by H. J. Ryan, Cornell University, 
and ‘* The Personal Error in Photometry,” by Prof. E. L. 
Nichols, Cornell University. A paper had been announced 
on the ‘* Measurement of Telephonic Currents,” by Prof. 
Charles R. Cross, of Boston, but owing to his inability to at- 
tend, ii was omitted from the official programme, and will 
probably be presented at some subsequent meeting. The 
closing session of the general meeting took place at the Col- 
lege of the City of New York in the evening of May 22, when 
Prof. H. A. Rowland, Ph. D., delivered a lecture entitled 
‘* Modern Views in Respect to the Nature of Electric Cur- 
rents.” The lecture, which was illustrated by numerous ex- 
periments, was listened to with the greatest interest by over 
300 persons, among whom were many of the representative 
electricians of the country. 





PERSONAL. 


—Mr. Charles P. Hatch bas tendered his resignation as 
General Traffic Manager of the Ohio River road to take 
effect May 31. 


—Mr. F. E Bachman hasresigned his position as Manager 
of the Tennessee Coal, Iron & Railroad Compary’s furnaces 
at Ensley, Ala., on account of his health. 


—Mr.C. E. Doyle,who has been Superintendent of the Cairo, 
Vincennes & Chicago road, has resigned that position to be- 
come Superintendent of the Pittsburg & Western. 


—Mr. Albert B. Corinth, Master Car-Builder of the Georgia 
division of the East Tennessee, Virginia & Georgia, resigned 
May 20. The employés of the shops presented him witha 
handsome gold watch. Mr. Corinth enters the service of the 
Chicago & Northwestern at Chicago. 








ELECTIONS AND APPOINTMENTS. 





Black River Falls & Eastern.—The directors are as fol- 
lows: Hugh H. Price, President, of Black River Falls, Wis. ; 
W.S. Dwinnell, Secretary; D. J. Spaulding, J. W. Cole and 
W. C, Jones. 


Broken Bow d& Western.—The officers of this company 
are: President, John C. Manlick; General Manager, Jesse 
Gandy, and Chief Engineer, J. W. Matthews. The office is 
at Broken Bow, Neb. 


Chicago & Atlantic.—V. T. Malott, Receiver, bas ap 
pointed L. G. Cannon General Agent, with beadquarters at 
Chicago. 


Chicago, Milwaukee & St. Paul.--E. W. Jordan has teen 
appointed Commercial Agent at Sioux City, Ia., and will have 
direct supervision of the freight and passenger traffic at that 
point. 


Cleveland & Marietta.—J. I. Kidd, Roadmaster, has been 
promoted to Engineer and Roadmaster, with office at Cam- 
bridge, Ohio. 


Concord.--The annual meeting of the stockholders was 
held in Concord, N. H., this week. The following directors 
were chosen: Fred Smith, Benjamin A. Kimball and J. H. 
Pearson, of Concord; W. M. Parker, of Manchester; John 
A. White, of Concord, and Alpha J. Pillsbury, of Tilton. 
The directors afterwards organized with F. Smith as Presi- 
dent and W. M. Chase as Clerk. 


Cumming & Warsaw.—The foilowing are the officers of 
this company: President, A. T. Abbott, Warsaw, Ga.: Vice- 
President, L. Edmonson, Cumming, Ga.; Secretary, George 
L. Bell, Cumming; Treasurer, Ansel Strickland, Cumming. 


Flint & Pere Marquette.—At the aonual meeting in East 
Saginaw, Mich., May 15,directors were elected as follows: 
W. W. Crapo and Loum Snow, of New Bedford, Mass. ; Lewis 
Pierce, of Portland, Me.; George Cappell, of New York: J. 
W. Mackintosh and F. V. Parker, J. L. Stackpole, of Bos- 
ton; H. C. Potter, W. L. Webber and H. C. Potter, Jr., of 
East Saginaw, and W. H. Tansey, of day City, the latter 
taking the place of Alfred M. Hoyt, of.New York, who de- 
clined a re-election. Officers were chosen as follows: Presi- 
dent. W. W. Crapo, Vice-President, H. C. Potter; Secretary 
and Treasurer, H. C. Potter, Jr. 


Goodyear, Neillsville & Northern.—Incorporated in Wis- 
consin by Darius A. Goodyear, Charles A. Goodyear, Walter 
D. McPherson, Adam Gobe and Newell Richardson. 


Iliinois Central.—W. M. Rhatt has been appointed First 
Assistant General Freight Agent of the southern lines, 
with headquarters at New Orleans, La. 


International & Great Northern.—The office of Superin- 
tendent of Transportation bas been abolished, and T. G. 
Golden has been appointed Superintenaent for the Receivers, 
with office in Palestine, Tex. 

Kearney & Black Hills.—The incorporators of this com- 
pany are: W. C. Tillson, Finley Burke, E. C. Davidson, J. 
L. Lombard and E. W. Hazard: 


Los Angeles, San Diego d& Yuma.—The incorporators are: 
WV. Carlson, Thomas Higgins, F. H. Dixon and H. T. 
Christian, all of San Diego, where the principal offices will 


J. Grammar, Traffic Manager of the Evansville & Terre 
Haute road, bas been extended over this road. 


Manchester & Keene.—At the annual meeting in Nasbua, 
N. H., May 16, officers and directors were elected as follows: 
W. W. Bailey, President; George C. Lord. James T. Furber, 
Samuel C. Lawrence, Benjamin Hinckley, C. A. Bartlett, 
C. H. Burns, Directors; J. W. Fellos, Clerk; C. A. Bartlett, 
Treasurer. 


Marietta & North Georgia.—At the annual meeting of 
the stockholders, held in Marietta, Ga. May 23, the following 
directors were elected; Walter G. Oakman and Lenox Smitb, 
of New York; A. L Hartridge, Savannah, Ga.; R. J. Low- 
ry, Atlanta, Ga.; Alexander A. Arthur and Ernest E. Mal- 
colm, Knoxville. Tenn.; J. B. Glover and H. M. Hammett, 
Marietta, Ga.; E. G. Pierce, Portsmouth, N. H.; J. W. Pat- 
ton, Murpby, N. C., and Elisha Thayer, Boston, Mass. The 
following officers were elected: Lenox Smith, Vice-President 
and Acting President; J. B. Glover, Treasurer, and H. M. 
Hammett, Secretary. 


Marion Belt & Chingawasa Springs.—The following are 
the officers of this Kansas company: Johu Hall, President, 
Fort Ann, N. Y.; Levi Billings, Vice-President, Marion 
Kan.; Samuel T. Howe, Treasurer, Topeka, Kan.: C. 8S 
Winslow, Secretary, Marion, and O. C. Leseur, of Marion, 
Chief Engineer. 


Mas un City & Fort Dodge.—At a meeting of the stock- 
holders and directors held in Fort Dodge, la., May 21, the 


, 





following officers were elected: Wm. A. Stephens, President, 
| vice C. H. Benedict, resigned; O. C. Burdick, General Man- 
ager;S. T. Meservey, Secretary and Treasurer, vice Webb 
Vincent, resigned, and C. C. Burdick, Assistant Treasurer. 


| Nashua, Acton d& Boston.—The annual meeting was held 
| in Boston, May 22, and the following board of directors was 
| elected : J. C. Moulton, Frederick Smyth, B. A. Kimball, 
| J. H. Pearson, E. H. Spaulding, E. P. Brown, D. R. 
| Marshall, Charles Williams, J. L. Stevens, G. A. Wason, 

J. M. Fletcber and C, E. York. <A meeting of the directors 

was held immediately after the corporation meeting, and 
| J. C. Moulton was re-elected President, and H. M. Cavis 
| Clerk, 

New York & Harlem.—The stockholders, at the annual 
meeting in New York. May 22, re-elected the old board of 
directors as follows: Cornelius Vanderbilt, William K. Van- 

| derbilt, Frederick W. Vanderbilt, Samuel F. Barger, 
| Chauncey M. Depew, Charles C. Clarke, John B. Dutcher, 
| John E. Burrill, William H. Leonard, Francis P. Freeman, 

| Schell. D. Babcock, Alfred Van Sancvoord and Robert 
Schell. 


| Ohio & Mississippi.—F. D. Farrington has been ap- 


| pointed Car Accountant, with office in Cincinnati, iv place 
of C. Kelly, resigned. 


| 
| 


Ohio Valley.—F. B. Montgomery has been appointed 
| Traveling Freight and Passenger Agert of the road, with 


| headquarters at Evansville, Ind. 


Peterboro —The annual meeting of the stockholders was 
| held in Nasbua, N. H., May 22, and the following officers 
| were chosen: Directors, Edward Spalding, George A. Rams- 
| deil, of Nashua; S. A. B. Abbott, of Boston: Thomas B. 
| Eaton, of Worcester; Virgil O. Gilman, of Nashua; George 

H. Hall, of Boston; Charles E. A. Bartlett, of Lowell. 
Clerk, Harry W. Ramsdell, of Nashua; E. Spalding, Presi- 
| dent; G. C. Shattuck, Treasurer. 


| Pittsburgh, Beech Creck & Eastern.—The following are the 
| incorporators of this Pennsylvania company, whose incorpo- 
| ration was noted last week: Samuel Nevins, President; 
| C. L. R. Myers, Whitton Evens, Thomas F. Brady, Charles 
| H. Edmunds, Clarence Kennedy and G. Heide Norris. 


Pittsburgh & Western.—J. T. Jubnsou having resigned, 
| C. E. Doyle bas been appointed Superintendent, with office 
| in Allegheny, Pa 


| Quiney, Omaha & Kansas City.—The directors elected 
the following officers at a recent meeting in Quincy, IIl.: 
President, C. H. Bull; Vice President and General Manager, 
Amos Green; Secretary, Charles Spencer; Treasurer, K. J. 

| Parker. 

| St. Joseph, St. Louis & Santa Fe.—C. L. Nichols has been 

| appointed Superintendent of this company, with head- 

| quarters at Fort Madison, Lowa. 

| E. G. Nourse has been appointed Assistant Engineer in 

| charge of maintenance of way, with beadquarters at Chicago, 

and will report direct to the General Superintendent. 

Cyrus Falconer has been appointed Car Accountant of 
this company, with headquarters in Rialto Building, Chicago. 
Appointments take effect June 1. 

W. P. Harris having resigned, D. J. Chase bas been ap- 
pointed General Superintendent, to take effect June 1. His 
headquarters will be at Chicago, Ill. 


| St. Paul, Glenwood & Northeastern.—The incorporators 
| are H. J. Baldwin, J. E. Glover, William Johnston, Alexan- 
der Ss me and James Jobnson. 








OLD AND NEW ROADS. 


Alabima, Georgia & Florida.—Articles of incor- 
poration have been filed in Georgia and in Florida. The road 
is to be built from Celumbus, Ga., where it will connect 
with the Chattanooga, Rome & Columbus and other roads, 
to a point in Leon or Gadsden County, Fla. C. G. Jordan, 
of Columbus, is one of the principal projectors. 


Astoria & South Coast.—Tracklaying has been be- 
gun on that section of the road from Skipanon, opposite As- 
toria, Ore , southwest to Seaside, on the coast, a distance of 
18 miles. 





Boothbsy & Newcastle.—A survey has just been com- 
pleted by H. A. Hancox, of Hudson, Mass., for this road 
from Boothbay Harbor to South Newcastle, Me., to a con- 
nection with the Knox & Lincoln, The distance is 125 
miles, and the character of the work light, with easy grades 
and alignment. The road will pass through the towns of 
Newcastle, Edgecombe and Boothbay to a terminus at 
Boothbay Harbor, which offers one of the finest shipping 
| harbors on the coast. The prospective business will be large- 
ly summer travel, as Squirrel Island and many other pleas- 
ant and thriving summer resorts are situated in the vicinity. 


Broken Bow & Western.—This company is having a 
| preliminary survey made for its road which it is proposed to 

build from Arcadia, Neb , via Brokeu Bcew to North Platte 
| and west. On the first 60 miles the survey is finished, but no 
| right of way has been secured. 


Canadian Pacific.—Bids have been received for grad- 
ing the proposed line from M:ssouri Station, a point 27 miles 
east of Vancouver, south to the international line, to a con- 
nection with a line to be built by the Seattle, Lake Shore & 
Eastern. The branch to be built by the Canadian Pacific 
will be 10 miles long. ‘The line of the Seattle, Lake Shore & 
Eastern is ncw completed for 6 miles north of Snohomish, 








Louisville, Evansville & St. Lowis.—The authority of G. | Wash. Ter., and the surveys now in progress from this point 


to the proposed connection with the Canadian Pacific. 


Cleveland, Columbus, Cincinnati & Indian- 
apolis.—Argument was heard last week at Cleveland in the 
suit of Judge Burke to prevent the consolidation of this road 
with the Cincinnati, Indianapolis, St. Louis & Chicago. The 
counsel for the company laid stress on the opposition to the 
claim that the two lines of railroad cannot be considered 
parallel jines. He expressed surprise at a claim attributed 
to the complainant to the effect that the act of consolidation 
must be controlled by the act in force when the company 
was organized and not when the proposition to consolidate 
comes up. He pointed out that the constitution says that 
all Jaws with regard to corporations are subject to change. 
This provision goes into the charter of every corporation. 
The consolidation proposes to organize a new company under 
the law and get its power from the law. The 
agreement to consolidate constitutes a charter. The 
amount of capital stock is agreed upon and its franchise is 
derived through the agreement. The argument in favor of 
the additional issue of stock is the difference in the value of 
the sbares of the two companies. The object of giving a 
veto power to the preferred stockholders is to prevent any- 
thing which will increase the fixed charges, mortgaging the 
road to make improvements. Nobody in either of the com- 
panies voted to buy the Cairo, Vincennes & Chicago road. 
There is simply an understanding that the veto power of the 
preferred stockholders will not stand in the way of the pur- 
chase.” The hearing of arguments cn both sides consumed 
several days, and at the end of the hearing the matter was 
taken under advisement. A decision is expected next week, 
The case will probably be taken to a higher court by the 
party decided against in the present suit, 


Columbus, Brownstown & New Albany.—A com- 
pany of this name is being organized at Columbus, Ind., to 
build a road from that poi t southwest to Brownstown, 20 
miles. A company called the Columbus & Indianapolis will 
also be formed to continue the line to Indianapolis, It is 
thought that the project is in the interest of the Louisville, 
New Albany and Chicago, which is credited with the inten- 
tion of forming a new line from Lndianapolis to Chicago. 


Covington & Macon.—The survey for the branch 
from near Monticello on the main line, west to Griffin, Ga., 
has been completed to Indian Spring and will soon reach 
Griffin. 

Cumming & Warsaw.—It is claimed that contracts 
will soon be let for building this road, which is projected to 
extend from Cumming to Warsaw, Ga., about 20 miles. A. 
T. Abbott, of Warsaw, is President, and George L. Bell, of 
Cumming, is Secretary. 


Decatur, Chesapeake & New Orleans.—Forrest 
& Co., of Memphis, bave been awarded a contract for build- 
ing from Shelbyville, Tenn. , south to the Alabama line. 


Deer Creek & Susquehanna.—Work on this road, an 
extension of the Maryland Central, from Belair to Stafford, 
16 miles, that was suspended last month, has been resumed 
by the contractors, McCabe & Bro., between Priestford 
Bridge and Stafford, and work will now be pushed as fast as 
possible. 


Denver, South Park & Pacific.—Decrees of fore- 
closure and sale were issued last week in the United States 
Circuit Court at Denver, in the suits of the Central Trust 
Co., of New York, trustee, and the Farmers’ Lcan & Trust 
Co., trustee, against this company. The complaint in the 
case was filed on Nov. 12, 1888. ‘The foreclosure is on 
mortgage bonds given by the company in August, 1876, 
amounting to over $2,000,000, 


Dravosburg, Reynoldston & McKeesport.—Char- 
tered in Pennsy!vania to build a road three miles long near 
McKeesport, Pa., for passenger traffic. Thomas Reynolds, 
of McKeesport is President. 


East Carolina Land & Railway Co.—Surveys will 
be commenced about Sept. 1 by this company for a road 90 
miles long, from New Berne, N. C., via Jacksonville to Wil- 
mington, passing through a timbered country and through 
the White Oak Swamp, which land will be transferred to the 
company by the state as soon as the road is finished across it 
The company has also secured local aid to the extent of 
$80,000, C. LE. Foy, of New Berne, is President. 


East & West of Alabama.--Mention was made last 
week of the fact that this road was being made standard 
gauge, and that an extension was under consideration. The 
survey for the extension is about to be started, the objective 
point being Birmingham. The Receiver recently received 
autherity to issue Receiver’s certificates to make the road a 
standard gauge, and witb that view is preparing plans and 
specificaticns. There will be a large number of iron bridges 
to build and some grading to relieve tbe line of a heavy grade 
at one point. The contract for the work bas not yet been 
let. The United States Circuit Court for the Southern 
Division of the Northern District of Alabama issued on 
April 6 authority to the Receiver to issue $400,000 of Re- 
ceiver’s certificates, reserving the right to increase this to 
$650,000, if necessary. The fund obtained will be used to 
change the road to standard gauge and to fully reconstruct 
and repair it. Four bundred thousand dollars of the certifi- 
cates have been plazed at par in New York City. 


Flint & Pere Marquette.—Tbe President has issued a 
circular giving notice that the company baving acquired by 
purchase the railroad and property of the Pcrt Huron & 
Northwestern Railway Co., and assumed control April 1, 
connecting lines are requested to communicate with the 
various departments of the Flint & Pere Marquette in mat- 
ters pertaining to traffic, and the general operations of the 
Port Huron & Northwestern originating since April 1. 


Florida.—Bills have been introduced in the legislature to 
incorporate the West Florida & Alabama and the Brooksville 
& Lacoochee railrcad companies, 


Goodyear, Neillsville & Northern.—Incorporated in 
Wisconsin to build a road from a point near Goodyear Sta- 
tion, Jackson County, on the Chicago, Milwaukee & St. 
Paul, to Neillsville, Clark County, about 25 miles. The 
capital stock is $200,000, 


Fort Payne Coal & Iron Co.—Allison, Shafer & Co., 
of St. Louis, have the contract to build a steam railroad 
from Fort Payne, Ala., to the mines of the company, about 
8 miles distant from the town. Work on the road will begin 
this week, and will be finished by October. It is probable 
that the road after its completion will be turned over to a 
railroad corporation and form a link in an east and west 
road. Already advances bave been made the company by 
different railroad men to take the line. 


Georges Valley.—Henry A. Hancox, of Hudson, Mass., 
bas made several reconnoisances for this line, and meetings in 
the interest of the project are being held in the town through 
which it is proposed to build it. 1t is estimated that the road 
can be built for $9,000 a mile, using 56-lb. rails, with a 
maximum grade of 80 ft. per mile and a maximum curva 








ture of 6°, land damages not included in the estimate. It is | 
proposed to build the line from Union thr ugh South Union | 
and Warren, Me., toa connection with the Knox & Lincoln | 
near Warren Station. It is expected it will do a large local | 
business in the transportation of lime to Rockland and 

marketing agricultural products from the flourishing towns 

to the north of Union, whose business will centre there. The 
length of the proposed road from Union to a connection with | 
the Knox & Lincoln is approximately 8 miles, but the road 

is destined to be extended up the Georges Valley through the | 
towns of Washington and Liberty to Belfast and a connec- | 
tion with the Maine Central. The National Construction ! 
Co., 2 Wall street, New York, has proposed to build the 
road from Warren to Union and bave it in operation by Oct. 
1, for $5,000 per mile in cash, $5,000 per mile io bonds, 
$5,000 per mile in stock. 


Kearney & Black Hills.—Charter filed in Nebraska 
to build from the city of Kearney northwest through the 
counties of Buffalo, Dawson, Custer, Logan, McPherson, 
Grant, Sheridan, Box Butte, Dawes and Sioux to sume point 
on the northern boundary line of the state. Branch lines 
are to run as follows: From Kearney to a point in Adams 
county, and from Kearney throuzh the counties of Buffalo, 
Dawson and Custer to Broken Bow. The capital stock is 
placed at $5,000,000. 


Kentucky Union.—The following contracts have been 
recently let: To Munday & Co., three miles; to Stark, 
Jobnson & Co., two miles; to Mason & Locker, three miles: 
and several miles to Mason & Woolfolk. 





Knoxville, Cumberland Gap & Louisville.—W. T. 
Burgin has been awarded a contract for three miles near 
Knoxville. Tracklaying on the road has been completed for | 
about 40 miles from Knoxville. | 


Los Angeles, San Diego & Yuma.—Charter filed in 
California to build a road from Los Angeles to Yuma, Ariz., 
with principal office in San Diego. 

Louisville & Nashville.—Citizens of Clarksville, Tenn. . 
re making an effort to secure a branch of the Louisville & 
Nashville from Clarksville to Dickson. This would give 
another and sborter connection between Clarksville and 
Nasbville, 
in the fall. 


Marion 


Belt & Chingawasa Springs.—N. 8 


3 eke 
Woods, of Wichita, Kan., who has the contract for building | 
the eight miles of this road from Marion to Chingawasa | 
Springs, Kan, expects to have the road completed by | 
The line is being built as a standard gauge. with | 
35-lb. rails, and, when it is finished, Chingawasa Park, | 
which contains many springs, will be improved by the com- | 
Extensive stone quarries | 


August. 


pany and made a summer resort. 
near Chingawasa will also be opened. 
the quarries are owned by the company. 
of the line isin Marion, Kan. O. 
Chief Engineer. 


Both the park and 


Mason City & Fort Dodge.—Action bas been begun 
at Fort Dodge, lowa, in the District Court, by the Minne- 
apolis & St. Louis to prevent the collection of the tax voted 
to aid the building of the Mason City & Fort Dodge read. 
The petition alleges that the road was built simply for specu- 
lation, the expense of building being only $900,000 which 
was almost wholly covered by special taxes, and that bonds 
to the amount of $1,460,000 were floated after the taxes 
were voted. 


Memphis & Charleston.—The Supreme Court of Ala- 


bama this week heard arguments upon the appeal taken by | 


the East Tennessee, Virginia & Georgia from the decision of 
Chancellor Cobbs recently rendered im a suit brought by 
mivority stockholders of the company to prevent the Kast 
Tennessee, Virginia & Georgia from voting upon its holding 
of the majority of the stock of the Memphis & Charleston. 
Chancellor Cobbs held that the acquisition of the stock by 
the East Tennessee was illegal because one corporation can- 
not iawfully purchase the stock of another unless specially 
authorized and that it should not be permitted to vote upon 
the stock thus acquired and thereby control the management 
of the Memphis & Charleston. At the conclusion of the 
arguments the Supreme Court took the case under advise- 
ment. 

Moant Jew tt, Kinzua & Riterville.—The survey 
has been made from Mount Jewett, Pa., to Kinzua Creek, 
about three miles, and will soon be finished to the connection 


with the New York, Lake Erie & Western, near Crawford’s | 


Summit, about eight miles from Mount Jewett. The right | 
of way bas been obtained and it is expected to commence | 
track laving early in June, opening the road for traffic in| 
July. The company’s forces will do the work. The grade 
and cross-ties will be for a standard gauge road, but at pres- | 
ent 30-lb. rails will be used and the gauge made 3 ft. E. K. 
Kane, of Kane, Pa., is president, and G. H. Lyon, of Brad- | 
ford, is Chiet Engineer. 


New Orleans, Fort Jackson & Grand Isle —The 
preliminary surveys from New Orleans to Fort Jackson, 
about 60 miles, bave been made, and right of way is being 
secured. The company has secured about $200,000 in sub- 
scriptions. P. 8S. Lawton, of Algiers, La., is one of the pro- 
jectors. 


New Roads.—A company is being organized to build a 
road from a point on the Pensacola & Atlantic to Apalachi- 
cola, Fla., via St. Andrews and St. Joseph. 


New York & Greenwood Lake.--Surveys have been 
made by this company at Orange, N. J., begiuning at the 
terminus of the road at Main street, and making a loop 
aronnd all the Oranges, connecting again with the Watchung 
road at Watcessing. Surveys and estimates have been com- 
pleted, and are now in the hands of the projectors of the 
scheme, for consideration. 


New York, Lake Erie & Western.—Following is the 
report of the operations and expenses of the company for the 
month of April, 1889, and for the seven months to April 30, 
as compared with the same period last year. 


Month of April. 1889. 1888, 
Gross earnings............ $1,953,733 $2,112,656 
Working expenses 1,329,237 1,395,531 














$717,125 

Less due to leased lines. . 
Net earnings.............. 
Seven months to April 30. q 
Gross earnings............ $14,666,809 
Oper, expenses........ --. 9,655,549 

$5,011,250 
Less due leased lines...... 1,316,671 





Net earnings......... socese $3,604,5' 9 $149,776 


Northern Pacific & Manitoba.—The contract for 
50 miles of the brauch from Morris to Brandon, Man., were 
let May 18, as follows : Egan Bros., 15 miles; Mann Bros., 
10 miles: J. D. McArthur, 10 miles; Dennison, 5 miles: 
Erwin & McNeary, 5 miles; M, McCrimmon, 5 miles, The 


$3,844,355 


| Expenes (excluding rent 


| stated that surveys will begin at once on this road, which is 


| Adelphi, is one of the projectors. 


| m‘les from Port Townsend, N.T., and it is expected to let the 
| contract in July. 
| contract for the first 6 miles. 
| the line is generally complete, although the company expects 


The matter is to be brought before the directors | 


About 3!¢ miles | 
C. Leseur, of Marion, is | 
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50 miles that the contracts have been let for begin at the 
end of the 20 miles now graded westward from Morris. The 
balance of tle work will be let by the time the 50 miles are 
completed. ‘Lhe lowest tender submitted was 7 cents per 
yard, and the highest 28 cents. The others ranged from 13 
to 17 cents. Fifteen miles of mountain work, the heaviest 
on the line, will be done for 15 cents per yard. 


Pennsylvania.—The statement of the business of all 
lines east of Pittsburgh and Erie for April, 1889, as com- 
pared with the same month in 1888, shows an increase in 
gross earnings of $382,324, an increase in expenses of $248.- 
344 and an increase in net earnings of $133,980. The four 
months of 1889, as compared with the same period of 1888, 
show an increase in gross earnings of $1,028,363, an increase 
in expenses of $687,865 and an increase in net earnings of 
$340,458. All lines west of Pittsburgh and Erie for the 
four months of 1889 show a deficiency in meeting all liabili- 
ties of $141,047, being a gain as compared with the same 
period of 1888 of $4,672. 

Philadelphia & Reading.—The following is a state- 
ment of the operation of the railroad for the month of Apri, 
i889, as compared with the same month of 1888: 

1889. 1888. 
Gross receipts............. $1,381,525 $1,706,291 


Inc. or Dec. 
D. $324,766 


885,800 D. 7, 23% 


878,568 3 
820,492 D. 317,53 


502,957 


and interest).......... 
Net earnings............ ; 
Net earnings from Dec. 1 
to date ‘ 





mr 


2,519,039 Ez. 58,607 


Point Pleasant, Adelphi & Northwestern.—lIt is 


projected to extend from Adelphi, O., southeast through the 
Hocking Valley to a point in Meigs County. E. P. Buell, of 


Port Townsend Southern —The locating survey is 
now completed for the section between the 6th ana 36th 


Payne Bros., of Port Townsend, have the 
The preliminary work cn 


to keep a party in the Chehalis Valley region for a month or 
two on prelimimary work. Thefollowing is the route of the 
road: From Port Townsend to Discovery Bay, thence via Le- 
land Valley to Quilcene on Hood’s Canal, thence along the 
west sbore of the canal to Union City, thence to the head 
waters of the Satsop River, thence down the Satsop to Che- 
halis Valley, thence to a connection with the Pacific Division 
of the Northern Pacific. J. Hoggs is Chief Engineer, 
with office in Port Townsend. 


Redondo Beach.—About 8 miles of grading on this 
purrow gauge road is now completed, and the entire 20 miles 
from Los Angeles to Redondo Beach, a summer ocean beach 
resort, will be completed by July 15. George J. Ainsworth, 
of Los Avgeles, is President. 


Richmond, Nicholsville, Irvine & Beattyville.— 
| D, Shannon & Co., who have the contract for building this 
road, have between 1,100 and 1,300 men at work on the 
rrading and tunneling, besides a large force building 
trestles and other work | 


The construction work is being 
pushed with great rapidity, and at the present rate of pro 
gress, it will be completed much before the time specified in 
the contract. Tracklaying will begin in July at Nichols 
ville. Tbe Obio Valley Improvement & Contract Co. is 
building the line. J. H. Pearson is Chief Engineer for the 
railroad company, and C. F, Rock for the construction 
company. 

Richmond & West Point Terminal Co.—Banvkers 
offer for sale $5,000,000 of the company’s five per cent. con- 
solidated first mortgage collateral trust gold bonds. These 
bonds are issued on a total mortgage of $24,300,000, of 
| which the Central Trust Co., of New York, is trustee. The 
| bonds bear the date of Marcb 1, and the interest is payable 
} 


| half yearly in gold. The bonds referred to constitute a first 
| lien on certain stocks and bonds (particularly enumerated 
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TRAFFIC. 


Traffic Notes. 


The Canadian Pacific has app.ied to the secretary of the 
Treasury to be bonded asa common carrier betweeu ports of 
the United States. 

Nearly 800,000 tons of ore have been shipped from the 
Lake Superior region since the opening of navigationa mouth 
ago. 

The Chicago roads have agreed to discontinue the opening 
of their outside ticket offices in that city on Sunday. ‘These 
offices, of which there are 25, bave heretofore been kept open 
from 10 a. m. to 12 noon on that day. 

The Housatonic road, whose wharves and buildings at 
Wilson’s Point, the southern terminus of the Danbury & 
orwalk Divi-ion, were burned last week, is now sending its 
New York City freight by boat from Bridgeport. 

The Toledo, St. Louis & Kausas City is demanding a differ- 
ential rate on grain and flour from St. Louis eastward, and 
it is reported that some rouds have already made a rate of 
23 cents to New York. The all rail rate from Chicago is still 
<5 cents. 

Chairman Midgley bas issued a circular notifying the 
Southwestern rcads that grain stopped at the Missour: River 
for milling in transit may be helu for avy period less than 
six months. There is an agreement that grain shall not be 
held over thirty days, but it is learned that the Missouri 
Pacitie has babitually disregarded it. 

General Manager Towne, of the Southern Pacific, in testi- 
fying before the Senate Committee on relations with Canada 
at its inquiry in San Francisco said, that by reason of the 
diversion of Asiatic traflic by the Canadian Pacific steamers 
the Southern Pacific in 1888 lost $660,000 in carrying tea 
and $46,000 in raw silk shipments, and that about 80 per 
cent. of all the cotton goods exported from the eastern states 
to China in that year were shipped by the Canadian Pacific. 
The Canadian Pacific in six months carried 10,400 tbrough 
passengers to and from the principal cities of the Pacitic 
coast. 





The Union Pacific bas created considerable stir at Denver 
by imposing a charge of $3 per car for switching ore and 
bullion coming from other roads for delivery in tha. city. It 
appears that this traffic, of which there is a large amouut in 
that city, has to be handled almost wholly on Union Pacitic 
tracks, although being brougbt in by ali of the roads and 
has heretofore been switched free or at a nominal charge. 
Business was almost at a standstill for a short time, and the 
difficulty was still unsettled at last accounts, though it ap- 
pears that the competitors of the Union Pacific will probabiy 
absorb the switching charge to hold the traflie of their cu-- 
tomers. 

The question of live stock traflic between Missouri River 
points and Chicago is still attracting a good deal of atteu- 
tion, and Chairman Walker, of the Inter-state Commerce 

tailway Association, has under consideration a complaint 
made by the Chicago & Alton, in which the demand 1s made 
that the Association take measures to secure a more equitable 
distribution of this traffic from Kansas City. It appears 
that for several weeks the Chicago, Milwaukee & St. Paul, 
which is the longest line from Kansas City to Chicago, has 
taken a large share of the business, having delivered 407 cars 
in Chicago since May 1, while the Alton, a much older and 
a more direct line, has delivered only 137 cars. 

Chairman Blanchard, of the Central Traffic Association, 
has issued a circular asking co-operation from the roads in 
the association In carrying out the request presented by the 
St. Lou‘:, Iron Mountain & Southern, the Mobile & Ohio 
and the st. Louis, Alton & Terre Haute companies jJooking 
to the prevention of scalping. Tickets are bemg sold from 
Buffalo, New York, Washington and other points reading 
via St. Louis to Cairo, Memphis and other points on the east 
of the Mississippi River south of St. Louis, with sufficient 
limit to permit extensive scalping both east and south of St. 
Louis, It is requested that all such tickets be limited to con- 
tinuous passage, and in no case exceeding one day’s time 





in the mortgage) having a market value of $7.460,000, but 
for purposes of control are valued at $7.540,600. The esti- 
mated revenue of the railroads controlled by this company 
for 1889 will be more than $1,100,000. 


proposes to build a road from Rochester, Fulton County, 


south cf St. Louis. 


Interstate-Commerce Commission. 
The Commission began in Chicago, May 27, a hearing on the 
| complaint of the Chicago Board of Trade, charging the roads 
| between Missouri River points and Chicago with discrimina- 


Ind., to Gilman, Iroquois county, Ill., and is filing for rec-| tion in charging upon live hogs a higher rate (25c.) than that 


ord a mortgage to secure an issue of bonds to the amount 
of $2,000,000. John K. Lee is President. 


St. Louis & Peoria.—Herr Bros. of Litchfield, Il] , have 


| Rochester, Rensselaer & St. Louis.—This company 


| the contract for grading this new road from Mt. Olive to} 


Alhambra, Ill., 14 miles. They have commenced work, and 
expect to have this section finished August 1. The right of 
way has been secured. The line between East St. Louis and 
Peoria, about 86 miles, is under survey. D. L. Wing, of 
Springfield, Ill.. President of the St. Louis and Chicago, is 
also President of this company. 


St. Paul, Glenwood & Northeastern.—Ircorporated 
in Wisconsin to build a road from Glenwood, St. Croix 
County, to Ashland. The capital stock is $1,500,000. 


Southern Pacific.—On the southern end of the coast 
division locating surveys have been made from Elwood, Cal., 
north for 21 miles, and three preliminary surveys bave been 
made frem this point to San Luis Obispo, about 70 miles. 
The northern end of this division 1s in operation to Santa 
Margarita; the locating survey has been finished south to 
San Luis Obispo, and constructien will commence as soon as 
the right of way is secured In the San Joaqun Valley a 
definite location has been made for the new line from Oak- 
dale to Sanger, 100 miles. From Oakdale it will skirt the 
eastern foot-hills of the valley, and runinto Merced, connect- 
ing with the main line. From Merced the route will be to 
the eastern foot-hills and south to Sanger, 14 miles east of 
Fresno, where connection will be made with the Fresno 
branch Jine. The Fresno branch line is complefed between 
Fresno and Poso, 105 miles, but at present is operated only 
as far as Porterville. It will be in operation to Poso within 
two months. On the western side of the San Joaquin track 
has been laid for some time between Tracy and Newman. 
From Newman to Armona, 105 miles, the roadbed is ready 
for tracklaying. The branch connects at Tracy with tbe 
main line and at Armona with the Huron branch. 


Toledo, Columbus & Cincinnati. — The special 
master has given the deed of the property of the Toledo, 
Columbus & Southern to the incorporators of this company, 
who purchased the road at foreclosure sale. The articles of 
incorporation have been filed in Ohio. 


Toledo & Western,—Chartered in Ohio by Frank B. 
Swayne, Noah H. Swayne, Harry E, King and Frank A 


diana state line, 


County, O., about 10 miles, 


Wheeling & Lake Erie.—Tracklaying is now in pro-|ern points. This p i 
gress on the section from Bowerstown east to Scio, Harrison | should result in higher charges from Western to Eastern 
F. W. Jones, of Mount Vernon, | points and the seaboard, otherwise the result will be that the 
the contractor for the grading, has finished bis work, which| centres of business and distribution will be pushed further 


on pork, lard and otber hog products (20c.). The commis- 
Jobn P. Squire & Co., of East Cambridge, Mass., against the 
lines between Chicago and New York and Boston, for unfair 
discrimination during the rate war of last year. Squire & 
Co. received live hogs in large quantities from the West, and 
now allege heavy damages because the rates, not only on 
hogs but on other live stuck and on dressed meats, was re- 
duced disproportionately on shipments to New York 
as compared with the prices to Boston and East 
Cambridge, which were more nearly maintained. The 
Chicago-Missouri River railroads are said to be un- 
able to decide upon an adjustment cf rates which 
will be equitable as between the Chicago packers and those 
who pack at Missouri River points, and consequently they 
do not takes sides in this controversy. The case has there- 
fore resolved itself into a contest before the commission be- 
tween the rival packers. The principal evidence and argu- 
ments thus far presented are based on the percentages which 
have heretofore been decided to be equitable as between live 
animals and dressed meats. The relative rates on 
cattle and dressed beef in refrigerator cars between Chi- 
cago and the seaboard was decided several years ago by a 
special arbitration committee, of which Judge Cooley was a 
member, and the pork packers seek to apply the principles 
of that case to the facts now in question, 

The commission held a hearing at Toledo, O., last week, 
on the complaint of the Toledo, Detroit, Cleveland and 
Buffalo Produce Excbanges, against the Michigan Central, 
Lake Shore, New York Central and Bostou & Albany, for 
discrimination in charging 5 cents per 100 lbs. more on grain 
for home covsumption than on that for export via Boston. 


| sion decided to also hear at the same time the complaint of 


Discrimination. 
The New York Railroad Commissioners have issued a 
decision on the complaint of the Buffalo Merchants Excbange 
in which the railroads are accused of discriminating against 
that city in making rates from the West to the East, as, for 
instance, fixing that from Chicago to New York or Boston, 
lower than the sum of those from Chicago to Buffalo and 
Buffalo to the seaboard. The Board recommends thas the 
New York Central & Hudson River cease the discrimination 
alleged in favor of certain firms in Rochester and Buffalo, 
and charge all firms the published prices, The Board says 
the railroads sbould consider the propriety of charging no 


Clay and others to build a road from Toledo west to the In-| pore upon freight from Buffalo to Eastern points than a pro 


rata share of the through rates from Western points to East- 
This principle should be observed, even if it 





was heavy, there being a number of rock cuts from 800 ft. 
to 1,300 ft, long and from 80 ft. to 40 ft, deep. 





and further west, to the detriment and eventual paralysis of 
Eastern cities, 
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